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Early Naturalists in the Far West 


Introduction 

It has been said that observation is always the first in the trinity of 
scientific progiess— philosophy and experiment must ever follow. 
Small wonder then that in this country natural science sprang from 
the labors of those adventurers who cast their glance to the sea, sky, 
and land in a nevei -ending seaich for the new. In the Far West this 
study had a unique birth and struggle for growth amid the shifting 
scene of nations striving for possession of the land. In nearly every 
case the expeditions of the Spanish, Russians, French, and English 
( arried a man whose eyes sought not the depth of shoals nor the 
height of rocky headland, but the animate life whic h these bore— all 
to be recorded or, better still, collected for furthci' study. 

In this age of experimental science little attention is given by the 
modern biologist to the naturalists upon whose woik his scienc e is 
based. "Fex) often does he take for granted their labors in making 
knenvn the multitudinous variety and complexity of living things. 
Nearly every region of the earth’s surface has been visited by the 
naturalist-exj)lorer, and, in North America, the Pacific coast was one 
ol the last of these physical frcjiitieis lor natural science as for civi- 
lization in general. It was rich in natural history as in other things; 
trees of incredible size and antiquity stood in dense forests shelter- 
ing countless forms o{ }3lant and animal life. Once tapped, this sup- 
ply continued for a century to swell the herbaiia and museums of 
the world and played a crucial part in the foimulation of basic bio 
logical principles. 

Stirred by the activities ol foreign powers, oin own country has- 
tened its pace westward. Physical discomfort, scarcity ol fcx)d, and 
the constant threat ol Indian attack were the common lot of the 
nat uralist-explorer; ) et how cheap suc h a price lor the seed of a plant 
unknown or a bird familiar only to the aborigines. Like the ant, 
these men, by the laborious accumulation of small particles, cieated 
a mountain. Lest we forget them and our debt to them, we have 
gathered, concerning some of these men, what information time and 
c ircumstance made possible. Because of the nature of the material 
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and for the sake of bievity, no attempt has been made lo weave a 
connected story.* 

Tlie period covered is from the conquest of Mexico l)y Clorte/ in 
1519 to 1840, wlien the era of rapid giowth in the Far West had its 
incej)lion. d o the adventuiesome sj)iiits who, during these cen- 
turies, sought the biological treasuies hidden in the ruggedness of 
the l^K ific (oast we now turn our ( t)nsideration. 

ruEvX/Tics 

The first natuialists in the West— probably in all North Ameiica— 
were the A/tecs. Upon his arrival in Mexico in 1519 Cortez might 
well have been ama/ed at the extensive botanical and zoological 
gaidens (like none known in Km ope at that time) which he found 
theie, and had he been accjuainted witli the woik of the encyclo- 
pedists in Fill ope lie would have maivelcd at the systematic, nay, 
scientilK airangement of the mateiial. But Cortez was theie loi 
othei purposes. 

'Fheie is mticli evidence that the \/tecs weie well schooled in the 
science ol medical botany, in fact, that it was a widely taught sub- 
ject.'’* And one has but to examine theii beautilully portrayed rep- 
resentations ol the animals held captive to be convinced that thc-y 
had an intimate knowledge ol the /oology as well. As we shall pies- 
eiitb see, Ileinandcv, the hrst Spanish naturalist to visit this region, 
used niaiiN ol the A/tec' figuies in his work on the natural histoiy ol 
the* legion. 

File siniilaritv ol loinis lound in the aviaiies and menageiics to 
Old Woild loiins led the Spaniauls tcj confuse greatly the nomen- 
clature set u[) b\ the \/tc‘cs. 11 only a tiaincd naturalist had ac - 
conipanied Coitcv, what a wealth of mateiial and a wealth of sound 
idc'as might ha\e been made available to the scicaitific mcm ol the 
day! But unloi tunately the Spaniards had othei pursuits to occup\ 
their minds— thc‘V c ame as ( oiKjin^tadoirs, not as schohn s. 

Fr \ncis( c) Hi rnandfz 

It is a sad commeiitaiy on the Spanish cultuie ol the clay that 

* \\f ui'^h ic) f\|>i(*ss om a|)|)U’( Kilion lo Fiolt-ssoi I, E Wocxli iid ot \ l 'ni\cisit\ 
loi Ins hclplul inlcicst .nut cncoiii diiiinj’ the picpaialion this papn, and 
to 1)1 S W C.tisci ol SoutlRMii Mi'lhodisi I m\cisil\ ioi his (iiiK.i! iradnii; ol tlic 
inainisc 1 ipi. 

\<>o Siiptiioi hi»in(*s iclci to Sflftlci! Uihlio^iapln . 
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throughout the early period of occupancy (1519-1700) of this region 
no systematic study of the flora and fauna was, to our knowledge, 
made, with the exception of an attempt by one Francisco Hernandez 
(1514-1578) and Nardi Antonio Recchi.* Francisco Herniindcz was 
apparently a man of some ability. We know that he was physician 
to Philip II of Spain and was sent to New Spain (1571-1577) by his 
sovereign. He and Recchi made an extended study of the region 
and, as noted above, utilized the woik of the Aztecs—both their fig- 
ures and their extensive collections, which fortunately Ckirtcz did 
not destroy. Hernandez apparently took great pains in the prepa- 
lation of his material, but the woik was not in print until long after 
his death; a portion was published in Rome in 1051, under the title 
Nova Plantarum, Ammalium et Mineralinm Mexicanoruni His- 
toria^ but a complete edition was not compiled until neaily 140 
years later (1790) from a manuscript found by Munoz in the Madi id 
Jesuit College Library. 

Georg S teller 

Two centuries pass; then, far to the north, a sti iking xoung man 
of science, Geoig Wilhelm Steller, began the work which gained 
for him the title of “The Pioiieei of Alaskan Natural Histoi 

Born Sunday, March 10, 1709, in the free imperial city oi Wind 
sheim, Georg Steller (originally Stollci) did not early sho\\ the 
extraordinary health and astounding eneigy that marked his latei 
years, for we are told he was born with “no signs of lile“ and that 
some time passed before a lusty cry announced that the A\orld was 
not to be cheated of the effoits of this most lemarkable peison. 

Steller was to a great extent seli-educated and assiduously pie- 
pared himself for his chosen work by studying, teaching, and lutoi 
ing at the University of Halle. About this time (17:^4) Russia, whic h 
had just successfully metamenphosed frcjin a barbarous state into a 
hrst-rate power under the enlightened, if somewhat heavy hand of 
Peter the Cheat, was attracting much attention from the rest of 

* It should be slated that ainoug those pittuiesfjue pionceis, the |esnu imssionaties, 
theie were maiiN who look a studied dehj^ht in the iiatuial histois of then \ew 
World Miiiourulin.u;s Such men as Kmo. who !>> ohscisin^ the distnhution ot plants 
and animals coriedls surmised that Oaliioinia (Lower Clahloiina) was not an 
island, and Ciesjn, and Inamnia, who made (Xtensive expeiimenis on the ellixts ol 
lattlcsnake poison, while not piimaiily naturalists, are deseiviiig of the highest piaise 
foi their erudite ohsci vations. 

** Ca\en him by Lconhaid Stepiegei in his excellent biographical account, from 
which the greater part of this sketch is taken. 
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Europe. Before his death Peter the Great had completed plans for 
the establishment of an Academy of Sciences at St. Petersburg which 
was to be unique in its magnitude. Ilis widow at once set about to 
biing this scheme to completion. It was not long before the ad- 
venturous sjnrit of Steller (coupled, no doubt, with the advice of 
his imjnessed professors) carried him to Russia to seek his fortune. 

Interesting as it would be, we cannot further dwell on Steller’s 
activities in St. Petersburg. Suffice it to say that Peter the Great had 
undei taken to ascertain the limits of his vast cmpiic and had for 
this purpose sent an expedition, the Kamchatka Expedition, under 
Fleet-Gaptain Bering lo explore the eastern terminus of his lands. 
After seemingly insui mountable difficulties, Bering returned only 
to find his results received by the authorities with ill-concealed 
skepticism. Angered by this, he offered to make a second voyage, 
which offer was accepted, and “The plan as finally devcloj)ed by the 
Admiralty in 1732 amounted to nothing less than a nautical survey 
and map{)ing of tlie entiie aiea of noithern Asia and adjacent parts 
ot America down to (lalilornia.”"" Stellei finally succeeded in get- 
ting him.self attached to this Second Kamchatka Expedition as an 
‘‘adjunct’’ under two other men of about his age. Get hard Eriedric h 
Midler and Johann (iectrg (hnelin, who were destined to become 
wot Id famous. 

.\fter months of ^\oik in Siberia, Steller accepted Bering’s ofiei 
tr^ acc'omjtany him to America, and on June 4, 1741, the Sf. Prtn 
left Vvatcha Bay for the iinchaited waters of the Pacific and Aictic 
oceans. Steller was not a retiiing person, and his readiness to give 
unsought -for advice had often cieated a good deal of friction. The 
pie.sent vovage was no exception. The peculiar discijdine which 
was then extant in the Russian outposts, a mixture of civil and 
military, irritated Steller, and during most of the voyage he was 
c|uarreling with his superiors, and usually in the wremg. Tic was 
con.stantly calling cloud-banks land, and foi this the ciew of the 
St. Peter gibed him unmercifully. Enjoying a good joke, but unable 
to take cjne on himself, he was tempting bait for their rough humoi . 
Steller’s constant attempts to interfere with the navigation of the 
ship docs not speak well for his judgment and is an early example of 
what we shall later .see took place on most expeditions wiiere scien- 
tific men were a part ; they failed to sympathize with the other aspec ts 
of the expedition. Eortunately, Beryig was a man of parts and 
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seemed to realize that Steller suflered principally from ovci- 
cnthusiasm. 

Land was sighted early in July, and soon Steller became the first 
naturalist to set foot on Alaskan soil (Kayak Island). Oh the joys and 
miseries of that day! The curt announcement by Beiing that he 
would set a coiuse lor home as soon as the water casks could be filled 
nearly drove Steller frantic. We know from his own words what was 
uppermost in his mind: “As soon as I . . . had landed . . . and realized 
how scant and precious was the lime at my disposal, 1 seized (‘very 
opportunity to acccmij^lish as miuh as })()ssible with the greatest 
possible dispatch.” Alter collecting lor six hours, he sat himscll 
down “dead tired” and “made desciiptions of the rarer plants 
which” he “was afraid might wither.” Thus came into being Cata- 
logns plantarum hUta sex horas ... obsenfataru 7 H —the first scien- 
tific paper on the natural history of Alaska,‘"’ and written on the 
spot— a model lor modern cxploreis. Among the floia he des( i ibed - 
in lengthy Latin, for this Avas some ten yeais befoie Linnaeus’ intio 
duction of binomial nomenclature— was the “salmonberi \ Rnb}is 
slicctabibs, which later (181 1) was redestribed and named by Lursli 
fiom a specimen brought back by tlu‘ Lewis <md Cilaik FApedition 
liom “the banks of the C^olumbia.” 

Late in the day, just bclorc returning on boaid, Stellei \s (olk‘( toi 
placed in his hand a biid, 

“...a single spc'ciinen, of which 1 lenieniber to ha\e s(‘en a likeness 
painted in lively colors and dcstiibed in the newest account ol the* buds 
and plants ol the Caiolinas published in French and English, thc‘ name 
of the author ol which, however, does not occin to me now. d'his bird 
proved to me that we were leally in Amei ica.”"*' 

But he couldn’t remember the authoi’s name! Is it not lemarkable 
that this young scientist shoidd ha\e lecollectcAl the plate^ at all, 
that he should have noted it was more brillantly colored than the 
bird he held, lor the plate was ol Cyanocitta oistata, and finally and 
most remarkable, that he should have adduc ed his j)osition from the 
habitat of the biid? Only Stel lei’s description of the bird, now 
known as Stellei’s jay, leached St. Peteisbuig, and in 1788 John 
Fhiediich Cimelin named it, in honor of its discoverer Cyanodtta 
stelleri. 

On his letuin trip to St. Peteisbuig— altei being marooned lor 

♦ C:alcsl)> ’s jaatc (IM ir,. J njr ed., 17*51 ). 
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months on Bering Island— Steller died ol “the lever.” Thus was cut 
short, lar from home and friends, the lile ol one who gave eveiy 
jjroinise ol being among the most useful scientists of all time. 

Theie is much evidence of the sagacity of this youth. He was a 
“born collec tor,” said Linnaeus, and he was more than that, though 
when he died the scientific woilcl kne^w him only as such. His few 
writings, prcxluced, we must keep in mind, under the most tiying 
conditions, showed he was not lacking in perse\ei ance. His careful 
work ol dissecting and desciibing the noithern sea cow* while 
marooned on an uninhabited island with a lew survivors of the 
American tiip who ueie an> thing but willing hc'lpeis, is a moniE 
inent to sc ientilic coinage. His wailings indicate he had an exceed- 
ingly sound idea of gc^ogi aphic al distribution, and iheie is much 
w hich indicalc*s he* antic ij)ated some ol Lamauk’s ideas on environ- 
mental elfec is. That his woi k in the held of ichtlnology is not want- 
ing in excellence it attested bv the words ol Tilesius, wiitteii some 
sixty veais latei : 

“Among SU'llc i s notes 1 ]ia\ c* tound om fisli [ Pac ifu ( odlisli ] not only ac- 
( m au lv des( i ibed, hut eve n llie sii ik line and an angement ol its intia rial 
pal Is made ( leal h\ anaioimcal dissec tioiis and have disc o\ ei lal such an 
agieemcmt betwc’cai ihc‘ obsei \ tilioiis by that keenest of obseiveis and 
mv owm that it lookcal as il I Jiad diawai m\ pic tines loi the purpose of 
j)io\ ing I Iu‘ woi ill oi Stc'ilcM ’s description.”"" 

I 'iiloitunatelv the upset condition ol the Russian Acacleiiis and 
tlu‘ almost 1 idic ulous |)i c‘c autions ol the goveinmenl to pi e\ ent any 
news ol the expedition i caching its enemies brought about the dis- 
pel sal ol Sicdlei \s c ollcx tions and notes. As a result, his lile work lell 
into othca hands, olten unsc i upulous ones, and much ol the credit 
which is clue him has gone to otheis. One cannot but think, as did 
Linnaeus when he wiote on healing ol Sieller’s death, “O bone 
Deiis, cpiocl tantum vii um eripuisti!”"" 

Look’s L\si Wa age 

Alter the death ol Steller, some thiity \eais ekipscd befoic the 
shoies ol western Ameiica were again explored by a sc ientilic party. 
In the year 177b, in the midst ol its struggles with the American 
c'olonic's and the w ai s on the c ontinent, f rigland pr eparecl the vessels 
Rrsolut ion and Disi mnny lor (i.iptain Look’s third and last voyage— 

* Stfllci wastlu" onlv tiainul nalm.clisl in sre mm ((m\ 
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the only one touching western America. The first two voyages of this 
famous explorer had contributed such a vast amount to the knowl- 
edge of the Pacific region, as well as to the glory and interests of 
England, that the government was anxious to have him continue his 
work. In the realm of natural history the first voyage to the southern 
Pacific region was probably the most valuable. Sir Joseph Banks, 
naturalist to this expedition, was an ardent and omnivoious col- 
lector. His acquisitions added hundreds of new species of plants and 
animals to those knowai, including many of the interesting inai- 
supials of Australia. Banks, however, did not choose to accompany 
Cook on cither his secemd or his third voyage because of the lack ol 
suitable accommodations.* Instead, William Anderson, sm geon on 
the Resolution, served as naturalist for this voyage.** 

So on July 12, lyyf), the Resolution set sail, and on August 1 the 
Discovery folkwed suit. It is interesting to note that despite the state 
of war, the American colonies, at the instance of Benjamin Eiank 
lin, ordeicd their fleet not to hinder the progic\ss of the expc*diiion. 
France and Spain issued similar orders, indicating the higli esteem 
in which Cook’s woik was held.' 

With the details of the voyage we cannot deal heie. I he expedi- 
tion did not touch on the coast of western America until IVLnch ol 
1778. From Captain Cook’s Jc:)urnak' we leain ol the versatility of 
Mr. Anderson as a natur al ist. (^n one occasion we find him obsei\ ing 
to the captain that there were tw-o species ol cockroaches aboard, 
Blafla omenialis and Bln/ la oennaiiKa; later on the voyage we find 
him naming a new^ species of crustacean, Onisciis fuliji^cns; he was 
also familiar wn’th many ol the sc*a birds seen. Indications are that 
Anderson had a wade know ledge of naiui<d history. 

Concerning Andcason’s lile little is known. The place and date 
ol his birth in England are not obtainable, nor do we know^ much 
about his ear ly training. Fhat he was kncnvii to botanists ol the clay 
is evidenced by the naming ol the genus A tide) son in after him by 
Robert Brown; and yet only two jniblishcal jiapers ol his are extant, 
one upon a poisonous fish” and the other a geological observation 
near Cape Towai.^ 

But to Tetinn to the expedition. From March, 1778, to August of 

* Ckmlrdiv to Stone,*’' who st.ilcs (hat Banks uas naiinalisi on iIr* (hiid \o\a^t' 

*♦ Dr. Newconit)e"‘’ states tliat a Davie! Nelson, who latei atcoinpanied Bli)^h on 
the Bounty, also tollceted botanical specimens on C.ook’s last ^o^a.^e and that his 
s[)eciinen.s seemed to ha\c become mixed with those ol Meti/u's 
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that year the vessels sailed from latitude 40° 30' north to Alaska. At 
Nootka, on the tip of Vancouver Island, the vessels put in, and here 
Anderson and Cook noted and collected some of the first recorded 
specimens of Pacific coast birds. Among these were the red-breasted 
sapsucker, the red-shafted flicker, and the junco. They also saw 
Stellcr’s jay described so many years bciore. Andcison also mentions 

. . brownish water-lizards, with a tail exactly like that of an eel, 
which frequented the smaller standing pools about tlie rocks.”"' This 
undoubtedly was the Pacific newt, Triiurus toiosus, and probably his 
was the first rccouled oliservation of this form, though it was not 
described lor science until many yeais later.* For tlie most part, 
however, the biological results of this expedition weie rather dis- 
appointing. The failure of the expedition in this respect was due, no 
doubt, to the ill health of Anderson, who was suffeiing from tubci- 
( ulosis, and off 1 he coast of Alaska the unfortunate man died, August 
3, i77«S. His papcis were left to Sir Joseph Banks. Of Anderson 
C>Jok said: 

“He Avas a sensible >oung man, an agreeable (ompanion, well skilled 
in his own piofession; and had acqiined consideiable knorvledge of 
oiliei blanches of science . . . and had it pleased God to have s})ared his 
lile, tlie Public, 1 make no doubt, might have leccived fiom him such 
communications, on vaiious paits of tlie natural histoiy of the sCAeial 
places we Aisited, as Avould have abundantly sheAvn, th.il he Avas not un- 
Avorihy of this commendation. Soon aitei he had bieathed his last, land 
Av.is seen to the W'estAvaid. tAvehe leagues distant . . . and, to pcapeiuate 
the* meniorA ol the deceasc*d, loi Avhoiii 1 h<id a \c‘i\ gieat u'gaicl, 1 named 
It Andei son’s Island.””' 

riie gieat cxploiei himself met death on this journey at the hands 
of the Sandwich Islandeis on Februaiy 14, 1779. So ended the ca- 
leers ol these two-the one a avoi Id-ienowned geographer, the other 
a promising student in the lealni of n.ilural histon. 


L\ Pi Roi sr's \'ovac;l 

The publicity giAcn to the Faiglish expeditions ol Cook and Car- 
tel et in all probability diuvtly led to the loiiihition ol the next 
oxj)cdition to the Avest c'oast of North Aineiica. In the" year i7^^5 
there sailcxl fiom Fiance a finely ecjuipped expedition under the 

♦ Dfscnlx'd iiom the notes of Ls(hN(hoIt/ 1>N Nt 11 R,U like m \ oliinie ol liiediKli 
Fst hs( lioll/, 7 AK)litgisi lit 1 Allds (Beihn. l\u t ■, }) iii. j>l XXI fi» i , 

1 Ills IS tliecailiest c\oik on C-aldoinia ainjilnhia 
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able command of Jean Franc^ois Galaiip de La Perousc.* Avowed 
purpose of the expedition was to exploie further the remote regions 
of the eartli in an effort to clear up mooi geographical questions and 
to make observations and collections in the field of natural science. 
Two brigs, the Boussole and the Asholabe, were detailed to the expe- 
dition, and a scientific staff of seventeen, among whom, it is said, 
were some of the most distinguished scientists of the day, accom- 
})anied it. On the Boussole weic the Abbe Monges, “regular canon 
ol the French church, naturalist pci forming the functions of chap- 
lain”; Collignon, botanical gardner; and Robert dc Paul de La- 
manon, natural philosopher and apparently a veiy able and hard- 
working man. On the Asliolabc natural Iiistory was placed in the 
hands ol La Martiniere, doctor of jihysic and botanist, the Peie 
Recevein, again a naturalist performing the functions of chaplain, 
and Dufiesne, naturalist. 

La Perouse first saw Noith America off Ml. St. f lias in Alaska on 
the twenty-third of June, lyHb. He sailed along the c oast, cxj^loi ing 
the liayous and inlets tor se\eial weeks, then turned his ships south- 
wards where he was ke))l at sea by a logbouiid coast. 

In mid-September ol lySG La lh'*rouse caiteied ihehaiboi ol Mon- 
terey. Ten days latei he weighed anchoi and headed out into the 
Pacific lor the Oiient. At Kamchatka and again at New Zealand 
La Peiouse had disjiatches sent home, and foi this caution we may 
well be thanklul, lor the expedition was never heaid Iroin again. 
These dispatches, among which weie a ftwv scientific monogia])hs 
ol a naturally sketchy nature, along with letteis Aviiitcn by \aiious 
mcmbeis ol the expedition, weic published in 1797 in foin cjuaito 
xolumes wdth an atlas."" Fiom this woik we leain something of the 
progress of the veayage. 

LaPcjrousc tells us that in spite of the advanced season while on 
the west coast of North America, the botanists c arelully codec ted all 
possible seeds and ])lants, some of w'hich w^eie dispatc luxl home.^ * 
Nor w\as oinitholcjgy neglected, foi he waites that many birds weie 
seen and collected. Three arc beautifully figured in the atlas, two of 
w hich ar e easily identified— /Vre/u.v de la Calif otuie and P)omerol).\ 

* Also spelled L.ipeiouse and LapcAioiise (C.Iiailes L. Bonapaite, Autouaji Oini- 
tfioIoiJ!;v [Idiiladelphia, 1828]). 

La Mailinide senl home seeds ot a nali\e (C .aldoi nia i luahaceoiis plant fllie 
Sand VYrhena. Ihroina }iwbrJlnta'^) wfiich laiei niatined and tloweicd (i7()7) at the 
Botanical C^ardeiis 
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de la Californie Septcntriofiale, these being the California quail and 
the California thrasher. 

“It was this early discovery that led Gambel, when he found and de- 
scribed the thrasher some sixty years latci, to bestow upon it the name 
‘redivivus'—resurrected.”^^ 

Fiom a letter over the signatuie of M. do Lamanon and dated Jan- 
uary 1, 1787, we learn something of the man and of his colleagues. 
He writes:"” 

“1 work nioie lhan twelve hours a day, and yet I am never befoiehand 
in my wotk: fish to anatomize, quadrupeds to describe; insects to catch; 
sliells to class . . . experiments to make; . . . and nature to contemplate— 
1 would tliat for all this I could niiiltijdy my existence twenty times over." 

And later: 

“Mongts and myself have each our own piovince: his consists of birds, 
a portion of insects ... and some objects of natural philosophy; mine 
inc hides geology, ejuadrupeds, fishes, shells and other acjuatic animals. . . . 
M. de la Martiniere, \vho is on board the ‘Astrolabe.’ has the plants, and 
«ilso amuses himself with insects, biids and fishes." 

That La Martinicie did “amuse” himsell with insects is evidenced 
by a “Memoir Concerning Certain Insects” wdiich fortunately 
leached Fiance. He is heie obviously out of his field, but is highly 
ex( ited o\er polyps, siphonopiioics. nudibianch molluscs, and many 
otiier inhabitants of his bucket ol sea water; lemnants of ec:hino- 
deiins, possibly cc^illected along the cuiving strip ol beach ol Mon- 
teic'y Bay. are also figured. 

It is obvious from the jniblished material appeitaining to this 
expedition that up to its time it was certainly tlie most carefully 
planned and ecjuijiped \oyage ever to hoist a sail; all advantage 
possible was taken ol eailiei expeditions, and an extensive library 
including maps, journals, and scientific monogiaphs was on board. 
Diiections issued by goveiinnent and scientific bodies weie minute. 
M«iny (juestions ivere postulated in piint with the hojie that an 
answei Avould be found during the journey around the world. Thus 
a current moot cjuestion in anatomy called loi the following: “11 
laudrait examiner si les cadavaes, dans les pays oil les homnies sont 
d’unc tres-haute taille, ont six vertebres lombaires.”"” 

So, wdth the late of the Boussolc md the went the largci 

pai t of the scientific results (and one of the earliest collections of the 
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flora Jind fauna of the north Pacific coast) of perhaps the finest expe- 
dition to sail under any flag. 

The Malaspina Expedition 

Spain was to contribute the third important geographical and 
scientific expedition of the cighteentJi century, planned by Charles 
III, but carried out during the reign of his successor, Charles IV. 
All precautions were taken to assure the success of the voyage, and 
two new vessels, the Dcscubierta and the Atrcvida, were especially 
constructed for the purpose. Over one hundred ofliceis, crew, scien- 
tists, and artists were placed under the command of Alexandro 
Malaspina, a native of Italy who sought foreign service as an adopted 
son of Spain. He was well equipped to command such an expedition, 
and the instructions given to his second-in-comrnand are described 
as “a model of prevision, sagacity, prudence and wisdom.”'® 

The two corvets put to sea from Cadiz July 30, 1789. Most of two 
years was spent in South and Central America. It was while at Aca- 
pulco that Malaspina r eceived orders to make a search for the mythi- 
cal northwest passage. Although convinced of the futility of the 
venture, he set sail on the hi st day of May, 1791. The shi])s spent the 
summer jirowling along the coast ol Alaska and southward, even- 
tually reaching the supply station at Nootka. The naturalists ex- 
plored the surrounding territory and discovered they weie on an 
island and not on the mainland, as had been supposed. 

Leaving Vancouver Island August 28, 1791, the expedition pro- 
ceeded southward along the coast. In spite of the log they located, 
but did not enter, San Francisco Bay and on September 13th an- 
chored off the Presidio in the Bay ol Monterey. Malaspina was 
greatly taken by the region and iroted that the abundaiue of wold 
life in the w^aters and along the shore “are ver y convenient for the 
exhaustless studies ol the naturalist. Certainly,” he adds, “it is difli- 
cult to find another place better adapted to” research in zoological 
and botanical fields.®' 'Fhe justness of these observations has since 
beeir strikingly aflirmed by the establishment here of the Hopkins 
Marine Station for biological research. 

Upon Malaspina’s r eturir to Spain his fr ank criticism of the gov- 
ernment’s misrule in her New World possessions led to his arrest 
and imprisonment in 1795. Eight years later he was released, but 
only on the condition that he leave Spain for ever. This visitation of 
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a despot’s rancor was diiected not alone at Malaspina, but was ex- 
tended likewise to all members ol the expedition, with the result 
that none ot the carefully prepared lepoits was published by the 
government.'"* 

Among the scientists of the Malaspina expedition one man is re- 
membered as an outstanding contributor to the success of the voy- 
agc‘~the Bohemian botanist, Thaddeus Haeiike. He was born in 
Kreibitz on Octobei 5, 1761. He received his eaily education fiom 
an uncle, a theologian, and then matiiculated at the University ol 
Prague where he lec eived his Ph.D. degree *it the age ol twenty-one. 
He turned next to the study ol medicine, but continued his botani- 
( al work, inspired by the botany prolessor in the university, Joseph 
(iodlied Mikan. He ])ul)Iislied his Bohemian botanical studies as 
a “Flora ol Sudetic.’’ At the age of tuenty-eight, l)y order of the 
Kmperor, Joseph II, Haenke joined the Malaspina expedition as 
one ol the botanists. Missing the sailing Inmi Spain, Haenke met the 
polity in Santiago. While en route there, he was shipwicrked on 
the wc\st coast ol South America, and all he was «ible to sa\c of Ins 
(iiielully prepaied c*(]uipment was the botanists’ bible, a copy c^l 
I annaeus. 

Haenke collected at Siin Bias, Monteies, Poit Mulgiavc, and 
.Nootka and also accompanied the expedition to the Phili|)pine 
Islands. He letuinc^d to South .\merica and settled at Cochabamba, 
tioni which place he made nunu'ious collecting tiips tlnoughout 
the legion. Because of his ability to undeistand the natives, he often 
conducted di])lc)niatic: niissicins lor the King ol Sj)ain. In his own 
legion he was lovc'd by the natives, to whom he was physician, pio- 
tec tor, and ininistei. 'rinoughout the yc*ais he was pkinning always 
to letuin to his home in Bohemia, but he ne\ei lived to do so, loi 
he was killed by accidental poisoning in the year 1817.'" His collec- 
tions aie now^ at Madiid and Ihague. Because ol niisj)laced labels 
many of the plants ol Vsia w eie erioneously altiibuted to C^alitoinia 
01 (diile. 

Also connected with the Spanish expedition and charged with 
making a study “de las plantas y de sur aplic aciones"'" were Martin 
Sesse and jose Maiiano Mocino. The latter botani/ed along the 
Pacific ccxLst fioin Mexico to Nootka on Vancouvei Island at the 
same time that Menzies made his second trip. Mocino also collabc3- 
rated w ith Ses.se in Mexico, and the lesults w eie published in “Plan- 



\i(hil)al(l Mon/ics I ioin the painliiig by Fddis in 
llic L.inn.KMti Sod'fty, London 
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tae Novae Hispaniac”™ and “Flora Mexicana.”" In his journal ot 
Vancouver’s voyaoe*"’ Menzics says: 

“ riicic wcic two Botanists attached to the Spanish scjuadion who visited 
the coast this summer, one ol them then Jiad been in i 1 r‘ Ai an/a/a to the 
Noithw'ard and had made a considerable Collection of Plants Iroin the 
difrerent places they touched at, the other whose name was Don Jose: 
Mo/ino remained at Ncrotka with Sr. Quadra together with an c*\cellent 
chaughtsman Sr. Escheverca,* a Native of Mexico, who as a Natural 
History Pairrter had great merit. 'I'licse told nre that they were a jrart of 
a Society of Naturalists who were erirplo)ed ol late sears in examining 
Mexico and Ncav Spain lor the jrurpose ol collecting Materials lor a 
Flora Mexicana wdiich they said would soon be published, and wdth the 
assistance of so good an Ar tist it must be a valuable accjuisition.’' 

Mociilo apparently did excellent work, but fortune was not with 
him, and his labors never received lull recognition. He was pre- 
vented from wor king on his c:olIections by the French invasion of 
1808. During the war he took refuge in Switzerland but returned to 
Barcelona where he died in 1819. Most of his drawings were lost. 

Another member of the Malaspina expedition, also a botanist, was 
Luis N(}e,^' c onc erning whom little infor rrration is available. He evi- 
dently collected with Ilaenke, but whether he accompanied the ex- 
pedition to the northwest coast is not certain.** He described the 
Coast Live Oak (Q;/co//a agujolin) and the Valley Oak {(humus 
lohafa) h'om specimens collected at Montevev.'’ 

Archibald Mi nzu s 

As La PcMouse shaped his ill-fated course from Monterey, a young 
Scotch Irotanist was rejoicing at receiving the apjointmeiit ot 
surgeon on the Pinur of Wales, commanded by Captain Colnett. 
\lthough the purjrose of the voyage was fur -trading, .Archibald 
Men/ies hoped to be able to bring home semre “curiosities” and 
asked his friend and patron Sir Joseph Banks to intercede lor him, 
wliich the latter successtully did, familiar already with the abilities 
of this avid yemng collector. The va^yage occupied three years and 
was Men/ies’ first trip to western North Airier ica.f Menzies ap- 
parently kept no diai'V of this trip, and little is known ol the expe- 

* C'.oiietl spollini; “E< 1 k‘\ C l 1 111 .” 

I'Ol 1)1 K'l l)i()^iapli\ sec I' I //nvisr/Z Ilustxnln 

] \(i online to some/' Mcn/ies msiIc< 1 the iioitliwest (o.isi m ijp) V\e loiiiul no cm 
(leiui* to siippoit tills contention. 
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dition. It sailed from the Straits of Magellan diiectly to Nootka, 
arriving in July, 1787, with some of the crew down with scurvy. We 
can imagine Men/ies hurrying ashoie for his precious herbs, whi( h 
he knew would stay the disease, as Steller had done in Alaska nearly 
half a century earlier for (he same reason. 

Aichibald Menzies* was born at Weems, Perthshire, Scotland, and 
was baptized on March 15, 1754. Many, il not most, of his forebeais 
were either gaideners or botanists (theie was often little to distin- 
guish between the two at that time), and when he left home he went 
to Edinburgh and entered the Royal Botanic (iarden as a student. 
"Ehrough the kindness and interest of one Dr. John Hope, Men/ies 
also studied for the medical j)iofession. Some yeais latei— altei a 
botanical toui of the Hebrides, several expeditions into Scotland, 
and some exjjerience as assistant surgeon in the Royal Navy— Di 
Hope, in a letter ol introduction to Sir Joseph Ikinks, says: 

“Mr. Archibald Meii/ies was c\nl\ accjiiaimed with ihc cultine ol plants 
and acquired the piiiuiplcs of botan> hv attending niv Ic'ctuic s . . . He 
has been seveial years on the llalilax Station in His Majc‘st\’s ser\i(e 
as a singc’on, whcie he has paid inncanitling attention to Itis stiidv ol 
botany. . . 

The trip ol the Puncc of Wales ga\e Men/ies I in thei expei ienc c\ 
Wdien he had thus att.nned some rejjutation. the Ibitish (io\cin 
ment appointed him as naturalist toacToinpanv (iaptain \'anc()u\ei 
in the Discotfcry. We get some idea ol how Men/ic*s c ame to be \\ ith 
\'an('c)nver and also something ol his temperament by his following 
^vords: 

“.\t this lime [i7<)o] T had bec'n upwards ol twc Kc* months letaiiu’d hv the 
Government to go out «is Natuialisl on [anj expedition ])lanned loi 
Cuapt. Rohei is, but as a slate ol tedious suspense was mote intoleiable to 
me, than the hardships ol a long Venage or the dangeis ol tiav casing the 
wildest F'otests, 1 recjuested leave ol the Tieasinv to go out <is Singcon 
on the Disroveiy. . . 

He was appointed naturalist alter some difliculty, and due to the 
illness ol the surgeon was asked to serve in this capacity also. \'an- 
couver'"' s])eaks well ol his skill, stating that not a man w^as lost liom 
ill-health during the entire voyage— ti uly extraoiciinary for the time. 

I lie lacts ol this bio^iaplntal skettli aic taken })i iiu ijiallN iioiii | koisolies note 
in the pietace to M emirs' Journal 
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Menzies’ instruciions wcie care! ally issued by Sir Joseph Banks 
and consisted of orders to investigate the entire natural history ol 
the countries visited. A glass case was constructed on the quarter- 
deck for such jilants as could not be propagated by seed. Birds, 
beasts, and fish ol commen ial iinpoitance were to be noted. The sea 
otter— numerous and highly valued— was to receive [)aiticular atten- 
tion; later Menzies wrote’® on the anatomy of this once common 
membei of the Pacific fauna. Menzies was also to note customs, man- 
ners, religion, etc., ol the natives. A record ol all collections and ob- 
servations was to be kej>t and delivered to H.M. Secretary ol State. 

Vancouver wms insti uc ted to give all possible assistance to Menzies, 
and, while on the whole the two mc*n seemc^d to have been on gcjod 
tel ms, the latter w as one e placed under arrest lor “insolence and con- 
tc*mpt“~- for objecting to having his assistant* placed bclore the 
mast. d hough \ ancoinei 's work is second only to Cook’s, there seems 
little doubt but that he was indiscreet at timers and olten exceeded 
his just powers. Men/ies, though an oldc*i man (thirtvsix in 1790) 
*ind in a position shai |dv contrasting to those aiound him, seems to 
Inive got on well with the ciew', shaiing hardshi|)s cheerlulh when 
they could not be* a\oiclc*(l 

d'he l)is(()i'r)\ w.is oil the coast ol Cahloinia in Apiil, i 79L>, and 
Men/ies e\c itc'dlv noted e\ idenc e ol neai-by land and exhihited the 
gieatest joy at (inding “a most beautiful species ol OnisciLs'' w^hich 
he desc ribed as nc'w , but winch nc‘ai ly c ei tainh was the same as seen 
by Andeison of Cook *s last \oyage. Plovc'r. medusae, ducks, and sea- 
w c‘C‘d .ill occupied his .iticntion, and his knoA\ ledge ol them secans 
stiikinglv detailed. 11 c‘ see uu*d s|)c*c imens ol the Caliloinia \ultuie 
and (ju.iil lalc'i de se 1 ilicd i)\ Sh.iw (1798).’' Vt Noolka Mcai/ies heard 
ol the* Malasj)in.'i c*\pc\htion ,ind c losscal paths with, but ajiparently 
did not mc‘c*t , |osc;Mo(iho Mc‘n/ies sailed loi thc*S;mdwich Islands, 
but ic‘tunu'cl to C.diloinia in 1799, wheae he collected widely Irom 
l^odega to San Diego and on soutlnv.nd. He g.i\ e freely ol his collcc - 
tions, yet it was mans yeais beloie the\ were* adccpiatelv desciibed 
.nid UToided by Sn J. K. Smith, R. A Salishun, Fsjier, Turner, 
\chaiius, Puish, and A. B. Pambeit. Ihilortunately, Pursh, while 
waiting his Floia Anicncac Scjftrtil } lonnin, had the collections ol 
Lewis and Clark, and these he desciibed beloie Men/ies’, and as a 
ic*sult sonic* types aic* attributed to these c'xploicas which Menzies 

* laoh.ihlv one lt)hn I unis, iisied as ‘ Uotani^l s 1. t 
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had seen a decade earlier.* Sir W. J. Hookei also worked on Menzies’ 
collections some years later (1830), the bulk of them appearing in 
his Flora Boreali-A mericana ( 1 829-1 840). 

We shall see later that Douglas and Scouler profited greatly by 
Menzies’ work and fully appreciated his assiduity and as pointed out 
by Ncwcombe^ though Menzies lost in many instances first honors 
of discovery due to Pursh’s earlier description of the Lewis and 
Clark collections, yet he also gained by the misfortunes of Mociho. 

That Menzies was highly honored is evidenced by his election to 
the Linnaean Society in 1790, of which he later became president. 
Me died on February 15, 1842, an outstanding pioneer of northwest 
natural history. An island in the Columbia River, Arbutus meuziesii. 
Spiraea menziesii^ and the ericaceous genus Menzicsia preserve his 
name for posterity. 

Alexander VON Humboldf 

Alexander von Humboldt, the great German scientist, journeyed 
in Mexico from March 23, 1803, until March 7, 1804. It is not 
necessary for us to consider the life and woiks of this famous scien- 
tist, as they are too well known. Born in Berlin on September 14, 
1769, he was occupied throughout his lile with investigations of 
physical and natural phenomena. He died May (i, 1859. 

The sojourn in Mexico followed upon his journey to South 
America. While in Mexico, Humboldt made his usual thorough 
studies of the region, embracing astionomy, geology, mineialogy, 
botany, and zoology. In a letter he writes, 

“We have already despatched to Em ope some ten or twelve consign- 
ments of newly gathered seeds; one parcel went to the Botanic Gaidens 
at Madrid, among which, as I leain from the ‘Annales de Histoiia Nat- 
ural,' Cavanillcs has already discovered some new species; a second ])ai- 
cel was enclosed to the Jaidin des Plantes at Paris; and a third went 1)\ 
way of lYinidad to Sir J(3scph Banks in Lc^ndon.”^ 

From his specimens and notes a vast amount was added to the 
knowledge ol the flora and fauna of trcjpical Ameiica. The botanist 
Bonpland'“ accompanied him on this journey and also made exten- 
sive collections. 

* It is interesting to note that while Men/ics was apfiaiently the Inst to (ollcu the 
Coast Redwood (from the Santa Ciuz region), this niagnitiieni tiee was fust men- 
tioned in the dian ol the [esuit inissionaiy, Fia> Juan Caespi (Chtohci, 1709). who 
saw It in the same aiea and called it the palo (olorndo. 
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Lewis and Clark 

Little need be said here concerning the famous Lewis and Clark 
expedition' of 1804, since no trained naturalist was included in the 
party.* However, the two leaders weie not lacking in zeal for the 
natural sciences, altliough their eH()ris wene not always propeily 
directed, as witnessed by the day spent in pouring water down a 
praiiie dog’s hole in an effort to set me a specimen ol this animal. 
I'he j)arty did, however, (ollect specimens ol various plants and ani- 
mals along the route, including Clark’s crow, Lew-is’ woodpeckei, 
and the Louisiana tanager."’' Among the plants collet tc^d and turned 
over to Pursh lor desciiption was the salmonberry, Rubus speefa- 
hills, observed and described earlier by Steller. Then, too, a iiumbei 
of forms weie described from the observations noted in the journals 
of the ])ai ty, such as the w histling swan named by Old.'"’ Rafniescjue, 
whose love ol taxonomy often led him to absurd lengths, attempted 
to name the tiees ol the Foi t Clatsop regmn, based on Lew is’ descrip- 
tions. Many of these weie Ins and pines which, naturally, would be 
neaily impossible to identily without specimens, e\en though Lewas 
described them with gieat cate. A cuiious lact pointed out bv 
('ones""’ is that whenever Lewis de.sciibed a plant in detail in his 
join nal he rarely collected a spec iinen. 

For the most part, then, this expedition was not an impoitant one 
Iroin the standpoint of the development of the knowledge of the 
flora and fauna of the region. 

(hor(. Hmnric.h \on Lanc,si)ori 1 

While Lewis and Claik were exploring the Oregon tenitoiy, fat 
to the northward plans weie being made by the Russian Count 
Re/anov at Sitka to visit California tor the purpose ol securing sup- 
plies lor the Sitka colony. With him was the (ierman Dr. Geoig 
Heinrich ^’on Langsdorff Both of them had oiiginally been mem- 
bers of the expedition of Captain \ on Krusenstein which sailed fiom 
Coj)enhagen on Se})tembet 4, 180;^. Rezanox was sujiposed to serxe 
as the Russian Ambassadoi to Japan, but liaxing been lebulfed b\ 
that nation, he determined to visit the west coast of America in his 
capacity as a iej)resentati\e ol the Russian American Caimpanx 

* rhe rrciuh bolanisi XniliC Muliaiix. who w.is lo ac(.()m|).in\ (hr ivpcaiiioii, 
was it'callod b\ his ^()\t*i nnieiil ai iho it'Cjucsi ol l’>t'siiic*ni jcflfison, suj)jj(^scdlN 
b('<aus(' Ik* was .i suspedod socict .igont ol ihg Fu*ikIi C.o\ ci nmcni. 
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Consequently, he and von Langsdorfl, whom he had persuaded to 
become his personal physician, left von Krusenstern at Petropav- 
lovsk and proceeded to Sitka, where they arrived on August 26, 1 805. 
They sailed from Sitka on the Juno March 8,* i8o(), bound for 
Calitoi nia and a Iresh supply of food, and entered San Francisco Bay 
April 8. While on the voyage, von Langsdorif took advantage of 
every oj)portunity to obseive and collect the animal and plant lile. 
For example, he writes: 

“In the afternoon a golden-winged woodpeckei Pkus su}atus, (lew on 
board, seeming as il it hoped to find there a place of reluge; instead ol 
that, it found its death, since, on accemnt ol its beauty and raiity, we 
could not forbear sacrificing it, and preserving il as an object ol natural 
history/'"-" 

In California they were treated very kindly by the Spanish lesi 
dents, and von Langscloiff’s account gives many interesting details 
of their visit. His observations are the more valuable, as thc'y were 
the first Russians to set foot cm Calilornia's shores 1 he collections 
of olijectsof natural history did not succ eed as well as von Langsdoill 
wished, for he was told “that the voyage was not under takcai lor 
the promotion ol natur al Iristor s As a r esult, nrany ol his sjrc c irnens 
were Icxst, arrcl Inially, as he says, . I became so completed dis- 
c our aged that I gave up all thought ol jnn suing I in t her labor in the 
interest ol rratural historv. . . l)c*spite this fac t, \on Fangsdorif did 
secure some specinrens A\lnch wcae deposited at the St. l^etcr shin g 
nruseum.'' The expedilioir lelt San Francisco in late M<rv and ic‘ 
turned to Sitka where \on Fangsdorif Icdt Re/anov and procc c^ded to 
Moscow after wintering at Kamchatka. 

\"on FangsdorfF' was born in 1774 in Rhine Hc‘sse and died on 
June 29. 1852, at Freiburg, Iheisgau, Badeir. His educatiorr was ic’ 
ceived at Buchsweiler, .\lsatia, and at the GAinnasiunr at Idstern, 
Hesse-Nassau. He obtained the dc*gree ol doctor ol medic irre* and 
surgery at (ibttingen in 1797. FolloAving this, he went with Ihirice 
CHriistian of Walclec k l.o Portugal, where he served as a physician, 
Inst with Pr ince Chr istiarr and later with the English troops rc'sident 
in Portugal. After the campaign ol 1801 against the Spanish, he lelt 
the English army and subsecjuenily secured the for enientiotred post 
as naturalist to the von Krusenstern exjredition. In the next lew 

* Gici^onan calcndai Lan<;K(loifr used llu* Julian, as was the Russian (iistoin I Ins 
(laic would r)c I-cbinatN 25 h\ that rcckonini:; 
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years alter the exjK'dition he became interested in the promotion of 
colonies in Brazil, Avheie he remained for some time. The last years 
of his life were spent in Germany. Von Langsdorff was evidently a 
well-known naturalist ot the period; he was a corresponding mem- 
ber of the Impel ial Academy of Sciences at St. Petcrsbmg and was a 
friend of the great (ieoflioy Saint-I lilaire and the zoologist Tilesius. 

As was mentioned above, N. P. Rezanov, in the ( ompany of von 
Langsdorff, sailed from Sitka to San Francisco in the year i8o(). It 
was Rezanov who (onceived the idea of establishing a colony" in 
California for the jnnpose of trading with the Sjianish and also to 
sec UT e a permanent source of food for the Russian colonies in Alaska. 
Negotiations with the Spanish were completed, and six years latei , 
in 1812, Bodega Bay was o( c upied by the Russians. They selec ted a 
site eighteen miles north of the bay and there began the c onstruction 
of Fort Ross on Maich 15, 1 81 2. As the sea otter industi y soon failed 
,inc] as the settlers weie not skillc'd agriculturalists, the colony did 
not piospei. The Russian Ameiican Companv, always hopeful of 
|)lacing the \enture on a paying basis, maintained the fort until 
18 |i, when thc \ sold it and the adjacent lands and livestock to the 
famous John A. Suttei of New Helvetia. 

Among the most famous of Russian-(Tei man scientists to \ isit the 
settlement weie von Chainisso and Fschscholtz, on the exjiedition 
coinmanded by ()tto\on Kotzc'bue. 

\l>l I in Kl \ C)\ ClIAMlSSO 

“In the \C‘ai ol Oin Loid ()nc‘ d housand Eight Hunched and Filtecai, 
(’-onnt Roinanzoll,* C’JianccIloi of the Enipiic’. etc., the inagnaniinous 
j)anon ol all tin* aits and sciences m Russia, ecjuij)j)ecl, at Ins own c“\ 
|)C‘nsc‘, an e\ploiation shij), with the piincij)al pm pose ol exploiing 
lUaing’s Stiaits and the Aineiican coast exist ol it. ' 

Thus wrote Aclelbeit \on C Jiamisso in his pielace to the lawnonix 
of t/ir ]^Iatits\ Obsinvi'd by Roniayizofj^ Exjirdition of Discovery/' 

Following the cit c unina\ igation of the globe* l)\ Na\al Captain 
von Kiusenstein (i8o;v uSoj), interest in the Russian Ameiicas. 
inci[)ient in the middle of the eighteenth centuiy. was on the in- 
crease. Romanzoff was an actively inteiested patron of this entei- 
priscN Retiring in 181 j, he |nc‘[)aied to devote his leisure time to his 
country’s cxistein outjiosts. Among the personnel ol the von Kruse n- 

* Mso spelk'd Runi|an/(>ll, Ruin.in/()v\. 
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Stern expedition was a young lieutenant in the Imperial Russian 
Navy named Otto von Kotzebue. Upon the recommendation of von 
Krusenstern, Ronianzoff placed him in command ot a two-masted 
brig given the name ot Rurik, Avowed purpose of the expedition 
was the ever-popular search for a passage from the North Pacific 
to the Atlantic; actually the primary purpose seems to have been to 
ascertain the strength of the ever-weakening hand of Spain in Alta 
California. 

Besides the crew, numbering about twenty-five, was a scientific 
staff consisting of the usual ship’s surgeon, a naturalist, and an artist. 
Von Chamisso filled the position of naturalist. The surgeon was one 
Frederick Eschscholtz, M.D., of whom von Chamisso writes “. . . a 
highly successful scientist. From the initial handshake on, he and I 
formed an intimate friendship whose sky will never be clouded. We 
shaied all our studies, troubles, and j)leasures.”’’‘ Louis Choris was 
the artist. 

I.et us see how it was that this son of a French emigiaiit betaine 
the academical associate of von Humboldt, von Budi, Khrenbeig, 
and Johannes Muller. Louis Charles Adelaide de Cliamisso— as he 
was christened— was born into nobility in the chateau of Boncouit 
in Champagne eai ly in the year 1781. Driven from their native coun- 
try by the Revolution, the Chamissos finally found refuge in Berlin. 
Under Napoleon the family returned to Fiance, but Adelbert, who, 
after serving in the court of Fredeiick William was given a lieu- 
tenancy in the Prussian army, remained in Geimany. He became 
wearied with army life and took up the study of languages in his 
leisure time. Following a visit to his family, he became depressed in 
the discovery that he was a “man without a (ountry” and turned 
more fervently to his studies. 

After the Napoleonic coiKpiest of Piussia, thioughout which he 
was a prisoner and so was spared the ordeal of meeting his country- 
men in battle, von C^hamisso made the at (juaintance of Madame de 
Stacl and spent the year 1811-12 with her and her son in Switzer- 
land. It was heie he first became seriously interested in botany and 
leceived instruction in this science fiom August de Stack The 
generic name StacHia commemorates tliis lelationship. After return- 
ing to Berlin he continued his studies, paying particular attention 
to the methods and theories of botany. 

In his thirty-fiist year he matriculated at the newly established 
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University of Berlin, studying anatomy under tlie elder Knape. He 
also worked at the Zoological Museum under Lichtenstein, aiding in 
the classification of animals. He undoubtedly attended Rudolphi’s 
lectures on (omparative anatomy and physiology.’^ 

During the War ol Liberation, by which his peculiar national 
position was again brought home to him, he lived in seclusion at 
the home of friends. During this period he continued his botanical 
studies and also work on his romantic nariativc, Peter Sclilemihl, 
for which he is well known in the world of literature. 

In 1815 quite by accident a friend mentioned the imj)ending voy- 
age of Roinanzoff. Von Chainisso impulsively expressed the desire, 
longcheiished, to travel in ioreign lands.The friend, Julius Eduard 
Hit/ig,** was acquainted with the father of tlie piopcjsed captain, 
vent Kotzebue, and thiough him von Udiamisso’s application was 
made to von Ki tisensteni. By a quirk of fate the original naturalist, 
Piolessor Fiiedrich von Ledebour, fell ill, and von U.hamisso le- 
c ci \ ed his apjK)intment. 

Late in Jtdy the Hunk weighed anchor liom Kronstadt and j)ut 
to sc‘a, and ten days latci (August 9) von Chainisso boaicled her at 
Cojienlhigen. In the suminei of i8i() the Ru)ik was cautiously feel- 
ing its way along the Alaskan coast. Hcie it was decided to give up 
the alleged object of the \ovage; Kot/cbtie Sound, Eschscholtz Bay, 
.incl the CJiamisso Islands arc reminders of this abortive search for 
a northwest passage. 

At four o’clock in the afternoon of October 2, 1816, the Rurik 
c ntered the harbor of San Francisco, wheie she remained a month 
kicking one dav. Dining this period von Chainisso was busy from 
claw n till dusk taking pai t in numeious acti\ ities and making exten- 
sive notes on the c'ountiy and its inhabitants. As a botanist, his re- 
ac tion w as somewhat mixc’cl: 

“ Ehe Eloia of tliis countrv is poor, and is not acloinecl by one of those 
sj)ecies of plants wdiich aie produced by a 'wanner sun. It however ofleis 
much ncnelty to the botanist. ^Vell knowai Noiih American species are 
found mixed wnth others belonging to the country; and most of the 
kinds are yet unclc'scribed. Only Arc hibald Alc n/ic s and Langsdoiff ha\ e 
made collcTtions hca e; and the fruits of their industry are not yet made 
kiiow'u to the world. 

* it was m Kail \smuiul Rudolphi (1771-18^^-^ C^ennan sdcn.isi at th(' l'ni\eisit\ 
of Rnliii, dial \on C-haniisso look itic skull of a Cuiliioiiiia Ixmi toi ulcnti- 

fication. 

** Later \on Chainisso ’s hiogiaphcr. 




baut-CtHy's I'oyag^ Auf<mr du Mondif, Parts. 1835 Th« term 
«n »'hvtoti« error for “Fnri Ros*;.") 
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But botany was not his only interest; lie notes “an unconiinon 
number and variety of biids,” and exhibits particular interest in 
the native bear, which he says “is uncommonly large, powerful, sav- 
age and tenacious ol life. He attacks men and animals . . . and col- 
lects in countless tioups, around the dead whales that aie cast on 
the beach. 

Von Chamisso paid paUicular attention to the aborigines. Says 
he, “Every fragment of the history of man is important. We must 
leave it to our successors, as our piedecessors have done to us. . . 
Here in California, as elsewhere in his travels, he made a careful 
study ol the languages and noted the extraoidinaiy numbci of 
tongues found in this small area. This phenomenon he astutely c ou- 
tlasts with the singular uniformity of language among the highly 
dispersed South Sea Islands. 

Eaily in the morning of November i, the Rurik weighed anchor 
and sailed for the Sandwich Islands. Unlike Darwin, whose \oyagc 
in the Bca^lc has bc‘en compaied to that of the Rinik, von Chamisso 
did not sail under a sympathetic officer, for while Captain FitzRoy 
did eveiy thing to aid the young naturalist Darwin, Captain von 
Kot/ebue of the Rinib gave von Chamisso no help whatsoever, and 
let used on most occasions to stow his collections on boaid. With this 
in mind it is remarkable that von Chamisso was able to bring home 
the mateiial he did, along with his detailed observations which con- 
ti ibiited to the fields ol botany, zoology,* natiual history, gecjgraphi- 
(\d distribution of plants and animals, geology, geogi aphical physics, 
aiithiopology, and folklore. 

On the third of August, 1818, the Ruiik drojiped anchor in the 
\(*va; the expedition was broken up, and \on Chamisso was told he 
might have what he had collected. Refusing an offer to remain in 
Russia, he left for Beilin, having loiuiied four continents and, 
stiangely enough, covered Schlemihrs journey! In London vcm 
CJiamisso met Can iei * * and Sir Joseph Banks. Soon after his an ival 
in Berlin he received a position as assistant in the Botanical (Tarclen 
and later in the Ilerbaiium, where he lemaitu'd until his retiiement 
shortly befoie his death in i8‘^8. The publication of the botanical 
results of the Rurik's voyage brought him the nomination by Alexan- 

* V^oii Clhamisso is pt’ili.ips best known itn hi^ (bs(()\c*i\ o( ilu* allcin.nion of 
jL»tMU‘iations in thoSrt//^rn' 

** C;n^it'l, on llu* CNidciut* ol a di.iwin^. irltMiotl a liisk loiiiid hs \on Cdiaiuisso on 
K()l/(‘bnc Sound to a mammoih. 
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F.srJisf hoJizta luhforuKU (lliain., C^'ililouiia Poppy 
Ropioduced Ironi the coloied plate in Ilwnr Fh\suar linoltuensis, ete. E\ r}anli\ Expedihoue 
Roinmizoffinna delcclis gninn ina uoi'a ofjnt Adalhcitus de (diandsso 
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der von Humboldt for membership in the Royal Prussian Academy 
of Sciences, to which he was elected in 1 8^,5. 

In summing up the work oi von Chamisso we tuin to the words of 
D uBois-Reymoi 1 d. 

“Considering his [von Chaniisso's] activity as a whole, it nmst be (on- 
ceded that his strength did not lie in the direction ol strict theoretical 
analysis. This is not to be wonder(*cl at if we consider the condition of 
theoretical science [Schelling’s school was at its height] in Ciermany at the 
time, when it was just beginning to recover irom its enei valing c ntangle- 
ment with philosophy. But the chaiactei istic and really lemarkable fea- 
ture oi Cdiamisso’s scientific: activity is his power of embracing the whole 
woild of phenonu*na wdth the same love, freshness, and elastic it y— from 
the stone that rung under liis geological hammer; the hay, as he mod- 
estly named his diied lavoi ites; the sea-wonn, which rcwealed to him one 
of its most WTindeilitl mysttaies; to that noblc\st pioclucticm of Natuie, 
as man represents himseJI to objc'ctive lesearch, whether consideied as 
a single being related to the .niimals, as a tc^ol-making, fne-iising, social 
( 1 ealure, 01 , ni his higlu si expression ol spec'ch. With sound, lively sense, 
with always rcMcly eneig>, (ihamisso stands beloie the things ol Natuie, 
( xeicises uiireseivedh every kind ol obsei \ ation, and forms his concej)- 
lions without pre-possession anel with striet limitalioti to the actually 
know 11 He* was thus, although his monographs may have been ov et taken 
or his general views have fallen behind those of the* ])iesent day, a com- 
plete mituralist in the- best sense* ol the woid, and that at a time when 
such me n h«icl to be looked lor tluough Geimany as with a candle.”’'^ 

Joiivxx FRii DRicai Esense iioliz 

|e)haini Eiiediieli Ese hseholt/ was one ol the le*iding zoologists of 
Ills (lay. As was mentioned, he sc*i\c‘d as shiji’s singeon on the Rurik 
and was a close fi iend ol von C-hamisso, Though eonditions weie iin- 
favoiable (the season was lai advaiicTcl), Esc Iise holt/ devoted much 
ellort in making a ic*j)U‘sent.ili\e colleetion; he tinned his plants 
over to von Cjhamisso, w ho pioceeded to connnenioi ate their Iriend- 
ship by clnisteniiig the (lalitoinia l>()f>}>> hoUzia talifo) )iica. 

Because ol the unusual diyness ol the season. Esc lischoltz’ zoological 
ccjllections were not extensive. 

When Claptain von Kotzebue letuiiied to tliefkiliioi nia coast eight 
years later, Fsehscholtz accompanied him as natuialist; Einst Hofl- 
man (1801—70), wdm was on boaul, also collected on the west c^oast. 
The vessel, the Pjrdj)) larfir, was in San Eiancise o Bay on September 
27, 1824, and from heie a thiec'-day visit was made to the mission ol 
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Santa Clara, where Eschscholt/ made pait ol his beetle collection. 
On the third of October, 1824, llottiiian made an excursion 

to Fort Ross, Bodega Bay, and the suriounding area; other trips 
were made to the wSan Joaquin and Sacramento liveis. After nearly 
two months of extensive exploration, they left San Francisco on 
November 25, 1824. Fschscholtz’ collections Irom this tiip around 
the woild included a giand total oi 2p)() animals, of which twenty- 
eight were mammals, ihr, biids, thirty-three am|)hibia, ninety hsh, 
1400 insects, and some ( 58 ] othei inveitebrates. 

Born in DotjkU November 1, 179;},* Fschscholtz early showed an 
inclination for natural science; at the age of eight, without the slight- 
est suggestion from others, he began *i cc)llc*c'tion of beetles and 
plants. His early education was obtained lioni the public schools ol 
Dorpat, and he studied medicine Irom 1812 to 1815 at the I hh versify 
of Dorpat. The essentials ol botany he gained tiom Iholcssoi Kail 
Fiiedrich von Ledeboui, who later became his biother-in-law; fi- 
nally his inteiests settled on zoology. Following his flip in 1815 on 
the Rurikj Fschscholtz was appointed inotessor extiaonllnaiy and 
curator of the zoological museum at Dorpat; in 1822 he was named 
professor ordinaiy and diiettoi ol the museum. 

The results ol his second journey with von Kot/ebuc* uc*u* pub 
lishecl in his Zoologisc hci A //c/s.‘* 'I his atlas ^vas publishc‘d in a sei ies 
ol small volumes from 1829 to Unfortunately, Fschscholi/ 

died on the seventh of Ma) , 18^51 , before the completion of the atlas. 
Fhc work was finished liom his notes and furlhei ol)ser\ations b\ 
Dr. Martin Heinrich Rathke, a colleague’ at Doip«u. In addition to 
the atlas, Fschscholtz published many othei xaluablc’ c oniribulions 
to zoological literature.** 

Of him Rathke wrote, 

“Fin Mann nun, clcr init gesundein Sinne*, mil schonen (iahcai clcs 
Ck'istc's, unci mil eincm wisscnschafilichen Siic’Iku, das mn clem hoch- 
sien 7a‘cle gall und keine Anstrengung iind Opfei sdieute, aiisgcaiisiet 
war, cin Mann, dcr seine Faliigkeiten zn iihen Cielegenheii gehabt hatte, 
wie nichl leichl Kinei. . . 

* rioin the intiochiclion l)\ M tf. Raihke lo xol oi Esdischoli/, /oologisttiv) 
Ulas:^ 

foi a list of these see ]> \ ol R.ithke’s iiihodiK tioii lo \ol ", ol tsi hs( holl/. 
lirr A ilas. 
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Oi HI R Russian Nat ukalists 

In the last years ol the Russian occuj)ation, a number of other 
Russian naturalists and collectors visited the coast and Fort Ross. 
As E. O. Essig wiites: 

“yViTiong these were Eeidiiiand P. Wrangell, Governor of Russian America; 
Dr. F. Fischci, a physician of the Russian Ainerican Company and a 
colkxior ol insects in Alaska and at Ross; Dr. Edwaid L. Blaschkc, also 
a jihysician of the Company and an arcRnt collector of beetle's in Sitka 
and California; Cieorge Tschcinikh, an agi ic ultiirist and oveiseer of the 
I\clieinikli Ran(li...a most industrious and successlul tollc'ctor ol 
hcrtlc's m Alaska and in Caliioi nia, and 1 G Vosm-sensk\, naturalist and 
cuiator ol the Zoological iVluseum ol the Academy ol Natural Scietices, 
St. Petershing.* The last named was the only trained entomologist, be- 
ing sent out by the museum to collect insc'cts in California. He collected 
extensively ovei the tc‘i i itory occupied by the Russians bom Bodega Bay 
to Ross and also atound San Francisco, at New Helvetia [Saciamento] 
and the aiea between Ross and the uppcT San Francisco Bay region. 
W'lth Fsc hei nikh, on June i8]i,hev\as the first to climb Mount St. 
Helena, which he named for the Empress of Russia.”’^ 

Following the sale oi Fort Ross and the withdrawal of the Rus- 
sians, the Oat’s Ciovernment took no finihei interest in California. 
Alaska alone lemained under Russia and no fuither scientific expe- 
ditions from that countiy visited the coast alter i8|2. 

\\ n LIAM Bullock 

In 1822-182;^ an fnglishman, William Ihillock, a codec tot and 
pioprietoi ol the London Museum (a private museum), traveled in 
Mexico and made collections of plants and bitds of the region, 
Bidlock published an inteiesting account of his journev and gives 
us a view of Mexico at that time.''* He visited the Botanic Gardens, 
where he seemed seeds ol Mexican plants whic:h he took to England 
with him. He mentions that the cuiatoi of the Garden was an Ital- 
ian, and the director was Piolessor \hiicentc Cervantes, both of 
whcLse salaries weie about to be discontinued because of the lack of 
state funds, kwerywhere he noted the dexadent state of the arts and 
sc iences in Mexico. 

Bullock collected many biids of the country and one chapter of 
his narrative is devoted to the hummingbirds, which were rarities 

* Plants cnllfctotl b\ \\)snesi'nskv }ia\c rccniib Ikhmi iciiiinc'il to C-alifornia for 
iclciil itication, atici tlic lapse ot iitMih a xeais 
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to him. Swainson in 1827 Jesciibed some of the birds Bullock 
collected, including the California woodpecker, black phoebe, 
Bullock’s oriole, black-headed grosbeak, violet-green swallow, and 
dipper.*® In 1827 he again was in Mexico, returning by way of the 
United States. An account of this journey was published as “Sketch 
of a Journey through the Western States of North America.”* 

The dates of his birth and death are not certain, and little is 
known of his life other than the material iound in liis two books. He 
was a member of a number of learned societies, including the Lin- 
nean, Horticultural. Geological, and Wernerian. 

Bleciiey’s Voyage 

“As wc have appointed Mr. Tradescant Lay as naturalist on the voyage 
... it is expected that your visits . . . will afford the means of collecting 
laie and curious specimens in the several departments ... of science. . . . 
two specimens, at least, of each article are to be reserved for tlie public 
museums. . . . You will pay every attention in )our power to the preserva- 
tion of the Yarious specimens of natural histoiy . . . and if, on your ar- 
rival at any place in the course cjf your voyage, you should meet with a 
safe conveyance to England, you are to aVitil yoiusell of it to send 
home any dispatches you may have, accompanied by journals, charts, 
drawings, etc., and such specimens of natural history as may have been 
collected. ... In the event of England becoming involved in hostilities 
. . . during youi absence . . . you arc not on any account to commit any 
hostile act . . . the vessel you command being sent out only for the pur- 
pose of discoxeiy and science. . . 

Thus read the iiisti uctiems of the Lords Corninissioners of the 
Admiralty to the Commander of H.M.S. Blossom, ready at Spitliead 
to weigh anchor for the Pacific on May 19, 1825. 

Aincnig the officers listed were Alexander Collie, Surgeon, and 
George Tradescant Lay, Naturalist.** The nature of the voy age jYie 
vented tire retention of the ship at one place for any considerable 
period, and as a result the collections, like tliose of many of the 
earlier and later expeditions, did not truly represent the fauna and 
flora of a region but rather served “to bring together a variety of r ar e 
species from distant lc:)calitics, some of which have been but scldonr, 
if ever, visited by any collector.”" 

It is unfortunate that very little can be learircd of either Collie 

* I'he wiiteis were unable to examine this woik. 

laeulenanl Belchei aided (a>llie and La>, and liiinseK made a (olb’ciion of 
minerals wliidi he presented to the Oolo^ical Society of London. 
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or I^y, but a glaiite at the reports on the zoology and botany of 
Captain Becchcy’s voyage will show that they wcie exceedingly ob- 
servant and careful collectors. Collie was obviously an able man. 
astute in his observations and tareful in his dissections, checking any 
peculiarity on a .second spetiinen. Lay is responsible lot some half 
dozen miscellaneous papers appearing bettveen 1821) and 1842. 
Their material is extensively lepoited on by Richardson, Vigors, 
Owen. Hooker, and others.” The notes of Collie and Lay weie cat e- 
fully wiitten and illtistrated— so well (it is perhaps to be regretted) 
that, as was the custom at the time, many new species were .set up 
from de.sc:iij)tions alone. Methods of pieseivation were so inade- 
ejuate that much of the material was too poor to desc iibe accurately, 
and this led to fuilhei error s. 

San Franci.sco in November, 182(5, and Monterey Bay on Januais 
1, 1827, leceived the Bloysom, and the Caliloinia jay, jiygmy nut- 
hatch, Calilornia towhee, and icdshafted flicker lepiesent new 
species collected from these regions.'^ As usual, names of the oflicers 
were (ommemorated in bird, beast, and fish. The plants collected 
by Lay and Collie ueie (lesciibetf by Sir William Jackson Hooker 
and (’. A. W'alkei Ainott, who jmblished in London, in 1841,“' a 
cjuaito \olume with ninety-foui plates; manv of tliese plants weie 
( ollec led in Calilornia 


Tsoi o Emilio Ren i a 

On the tuenty -sixth ol Januaiy, 1827, San Fiancisco was visited by 
the Thench vessel //c'lo.s iinclei the command of .\ugu,ste Bernaid du 
Hautcilly (or Duhant-Cilly). .-\boaid the \essel as ship’s doctoi was 
Paolo I'hnilio Botta, uhom we aie interested in as a collectoi. pai- 
ticulaily of biids. The expedition spent neaily two yeais in Cali- 
foini.i; some two months of the time, however, they weie in Peiii. 
While on the coast they visited, in addition to San Francisco, the 
Russian colony and Bodega, Los .\ngeles, San Diego, and other 
points. They finally sailed lioin Calilornia on July 27. 1828. The 
account written by du Hautcilly'"’* is chieny ol inteiest from the 
histoiical viewpoint, but it does contain some lelei enters to Di. 
Botla’s collec ting. Botta himself wrote .some obsersations dealing 

* Tills \otiiiiic- u.is not .iv.ut.ililo foi oui use* tiisUMil i\c iistsi C ,nIo Itoilii s ii.inst.'i- 
tion."' .end an F.nglisti liansl.ilion " T ins umlaiiis onl) ll'c poilion dialmic uith 
fuiIiloiiHci and dot’s not indndc Botta s ohseixajuins 
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largely Avitli the natives ol Cialilornia and Hawaii* but with some 
notes on tlic animal life. Du Hauteilly must have collected also to 
some extent, for he says, 

“As for the (.olleclion 1 was engaged in with Dr. Bolta, our quests wcie 
not less Iruitfid; on the seaslioie .1 swaini of heaulilul sliorc-hirds; in the 
woods and on the hills, several fine species of hawk and other biids ol 
prey; in tlie thicket inagpic‘s, blackbiids, spariows, and several frugiv- 
oious birds all different hoin ours; finalh in the heath, a pietty specic^s 
of huinining-bird, peihaps the smallest existing, with a head and tin oat 
of glowing fire.“'^ 

Botta is chiefly of inteiest because it was from a specimen collet ted 
by him that Lesson desciibed the Cialifornia load runnel.'^' It is 
surely to this sti iking biid that Botta referred when he wiote: 

“The bird called cliaria runs veiy swiftly, jumping occasionally and beat- 
ing its wings, which we might call flying. It is so jiooily cpialifucl to fl), 
however, that when it advance’s into the open it is jjossible, either on loot 
(jr on horseback, to catch it alive. It is known loi destioying the* lattlc - 
snake and other rejMiles.”** 

(aincerning Botta we know that he was the son ol ('..nlo Botta, 
the Italian historian, who later became a French citi/en. Paolo 
Emilio was born in 1805 and so was only twenty-t^vo v\hen he* acc om- 
panied du Ilautcilly on his voyage. l.atei he was appointc'd Fiench 
consul to Alexandria, Mousoul, and Tripoli. In iSj2, while still a 
consul, he began the search of the mins of Nineveh ic’suliing in the 
discoveries upon which his fame rests. The basis of the* Assyiian 
collection in the Lcjuvre is formed from his woik. His jiublications 
in the field of archeology are noteworthy, kle did not appear to 
occupy himsell with natuial history furthei than aheady noted. I Its 
death occurred in April ol 1870. 

David Douca as 

No traveler in the Pacific northwest can leave this legion ol 
mighty mountains, somber forests, and turbulent streams without 
being awed by the grandein of the virgin stands of the Douglas fir, 

* Uotta’s adounl is houiul with the Duhaut-CalU \()liinie and (‘iititled ‘Ossci 
va/ioiii sii gli ahitanli delle Isole Saiulwuh e della C^aliloinia " 

** A flee translation ol the original “l/iucello thiainato liunta (oiie assai \eloce, 
salta fjuakhe volia battendo le ali piuttoslo, (he dii si possa die voli; Oosi po(o abile t' 
al volaie, die (piando s’linbalte in luoghi apeiti si piic) prenderc vivo, segnendolo a piedi 
a cavallo. Ila faina di distiuggere 1 setpenii a soiiaglio ed altii lettili."’** 
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a luting incnioiial to that great botanical explorer, David Douglas. 
71ic stoiy of Iiis journeys in tliis region loinis one ol the most fasci- 
nating chapteis in tlie natuial histoiy of the west. 

In far-off London, membeis of the London I loi tic ultuial So( iety. 


,V l- 



. ,, rL?l t79B.i034 

» «C*t V|K. 


»(*<• 


c'\c‘i (k'si rolls <>( ohiitiiiiiig uiulcst ribcd sjk-i us I loin ilic liillc-knoun 
coast ot uc'sicMii Anu-iic.i. (lotei iniiifii to send a (olleiloi to tins 
1 c'<>ioti to set 111 c' seeds .nid spec i met is ol its lloi<i. 1 lie)’ < hose .is tlicii 
.loeiil a Scotch o.ndenei .ind botanist, David Donolas, uho had siii- 
cessliilly iitidevtakeii a siinilai connnissioii toi them to the eastern 
portion ol the United St.itc's in iS 2 ;t, 

Donf>las.=" the.seiotid son of john Donolas. a stoneni.ison, was born 
in 171)8 at Scone, reithshiie. Altei his earlv ediuation at the Scone 
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and Kiniioul schools lie was apprenticed in the gardens of the Earl 
of Mansfield. In 1817 he became the undergardener to Sir Robert 
Preston at Valleyfield. Later he went to the Botanical Gardens at 
Glasgow, where he attracted the attention of the famous botanist, 
W. ]. Hooker, whom he often accompanied on collecting trips into 
the highlands. Through the good offices of Hooker he received his 
first commission Irom the Society at the age of tivcnty-five. 

Embarking on the Hudson’s Bay Company’s brig William, & Ann, 
Douglas set sail July 25, 1824, lor the “entrance to the River Colum- 
bia.” Aboard the vessel he found a veiy agreeable comjianion in the 
person of Dr. John Scouler, whom wc shall discuss later. The voyage 
passed pleasantly enough for such a nature lover as Douglas. Every 
page of his joiiinaE’ is filled with observations on the sea birds, ma- 
rine plants and animals, and notes concerning the flora of the various 
islands visited en route. We find him something of a herjietologist 
as well, for he rcmaiks in reference to a loss of specimens due to rain, 
“Nothing did I regret so miuh as a new sjiecies of Lacerta, 20 to 30 
inches long, of a dark orange colour, a rough wart) skin, and whic h 
made good soup.”^' 

After a voyage of eight months and fouiieen davs, on Apiil 7th 
the William & Ann enteied the mouth of the Columliia and an 
chored in Bakei ’s Bay. We can well imagine the great joy and exc iic- 
ment that must have stirred Douglas on viewing this piomising land. 
Because of heavy rain the party did not put ashore until Aju il 9th. 
Douglas describes the landing:"” 

“On stepping on \hc shin GaulfiKnui Shalloii* was die fnsi pl.int I iriok 
in my hands. So jilcased was 1 that I could scarcely see anvtliing but it. 
Mr. Menzies concctly observes that it grows under thick |)ine-fo](‘sts in 
great luxuriance and would make a valuable* addition to our gaidens 
. . . Rubus s pc rial) ills** was also abundant; both these delightful plants 
in blo.ssom.” 

From 1824 until 1827 he was busily engaged in exploring the 
region drained by the Columbia River. His journeys took him past 
The Dalles, to the mouth of the Snake or Lewis and Clark Rivet and 
to old Fort Walla Walla. From there he made side excursions into 
the neighboring Blue Mountains. He journeyed on u[) the Colum- 

* chilled snla! b) the nalixes, wliich is the common name in use lotl.iv Menzies hist 
discovered it. 

** 4 he nbic|uitoiis salmonheir) mentioned b\ Sleller and Lewis and Claik 
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bia to the Sjiokane Rivei , botanizing as he went. Pa.ssing the famous 
Grand Coulee, he was greatly impressed by this wonder ol nature. 
In between the various journeys he made in the region, Fort Van- 
couver served as his base, where the Hudson’s Bay Company’s Chief 
I'actor, Hr. Jc;)hn McLoughlin, ollcied every kindne.ss in his powei 
to aid Douglas in his work. Because ol his assistance to Douglas and 
many othei scientists, pioneers and settleis, F.nglisli and otherwise, 
MrLougiilin is deserving of the highest jn-aise.'” In many cases his 
services to Ameiican settlers were in direct opposition to tire jrcrlic ies 
of his company in its attenijrt to maintain the Oregon country for 
Gr eat Br itain, but tire call ol humanity was tire first to be ansrceied 
by this kind-hear ted man. 

Danger was a constant companion on all ol these trips Ironr the 
base, lor the Indiairs were notcrriously Irckle and treat her ons. While 
.searching for the sugar-pine {Finns lambrrii ana), which he had first 
learned aboirt throirgh sorrre .seeds and scales carried by an Indiarr, 
Douglas made a lorrg jottnrey into souther rr Oregon, into the rugged 
country of the Ihnjrcpta River . Here he found stairds of this beauti- 
lul tree, but in atterrrjrting to shoot clown some cenres from tlrenr he 
attrac ted a band of hostile Indians, who, as he sacs, 

. . wcic all jiaiiitcd \\ilh icd cailh, aimctl witli hows, auows, spears of 
lionc, and Hint kni\es, and scenied lo me aim lung hut Inendly. . . . Id 
sa\e invseU 1 could not do h\ llight, and uithoui any hesitation 1 went 
liackwaids si\ paces and cocked in\ gun, and llien pulled fiom iii) hell 
one ol niy ])istols. which I held in my lelt liand 1 was detei mined to 
light loi my life.’'"^ 

The daiigeious nionieiit jiassed and Douglas was able to get spcci 
mens ol the })ine. Having no idea when the Indians might return, 
his diary entry that night stales: 

“How irksome a night is to such a one as me undei m\ ciic umstances’ 
(lannot speak a woid to ni) guide, not a hook to read, constant h in ex- 
pectation of an attack, and tlie position ] am now in is Iving on the grass 
witli my gun beside me, writing by the light of mv Coluiiihian c andle— 
namely, a piece ol wood containing rosin/'''* 

Such then were the hazards ot collecting in those early days, and 
it must have taken men with boundless love of nature to risk theii 
lives for the sake of a new plant or animal. 

In the spring of 1827* Douglas Iclt'for kngland by the oveiland 
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route, Glossing the Canadian Rockies and embarking on a Hudson 
Bay vessel at York Factory. He arrived in England with some 210 
species of jdants in addition to the many he had sent before. 

The members of the Society were so pleased with the results of the 
expedition that they asked him to leturn. On October 18, 1829, he 
sailed again lor the west coast. This time his attention was turned 
to C'alifornia, where he landed at San Francisco in i8^^^i. Being un- 
able to get a ship for the Columbia, he remained and collected in the 
legion around Monterey until August, i8,^p2, when he sailed for the 
Sandwich Islands. From theie he sent his California collec tions on 
to the Society. Later he returned to the Columbia River, but on 
the way he learned ol the resignation of his peisonal friend, Joseph 
Sabine, from the secretaryship of the Society. Through some mis- 
understanding, Douglas resigned also, but he continued (ollecting 
in the region lor over a year. Less is known about his acti\ities dur- 
ing this period. From Oregon he returned to the Sandwidi Islands, 
ar riving on January 2, On the seventh he climbed Manna Loa, 
about w'hidi he wnote his brother. This was his last lettta', for on 
July 12, i 8^^^4, he w\as killed, sujrposedly by lalling into a wild cattle 
jht, w^here he was gored to death by a bullock, d he die iimstances 
surrounding his death were uncertain and there was some suspic ion 
that he had been murdered by the natives, w hile other s r epoi tc‘d him 
murdered by an (\sraped convict from Botany Ikiy."^’ 

Concerning Douglas' work too high an evaluation can haidh be 
made. While most ol his corrtributions w^ere in the r e.drn ol botan\ , 
includiirg the introductiern ol hundreds of jrlanrs to the gardenrs ol 
FurojK*, and (he discovery ol many neve sjrecies ol pines, Ins, spr uc c's 
and he also rrracle valuable contributions to /oology. His join 

rial contains relerences to man\ birds, mammals and other animals. 
Sonre ol his observations w^ere published, such as “Obser \ ations on 
the Vultur (alifoniianus ol Shaw”*’^ and “Observations on two un- 
described species of North Anrerican M«imrrralia, Coxnis IrtKutus 
et Ovis califoinimius.'''''' In all, his publications amounted to some 
lourtecar papers, chiefly botanical. Douglas, no mere collector, was 
a skilled natural scientist iir his own right. Ol his c har ac ter aircl per 
sonality, what nror e need wt say than he courageously laced adversity 
lor the scienc e he loved, and died irr pur suit ol krrow ledge? 

It w^as rrot until tw^errty-two year s alter his death that a monument 
was erected over Douglas’ grave by a Frenchman, Jidius L. Brenc h 
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ley. In Latin is his ins(.iij)tion and title “victnna sc ientiae"— it is 
unlortiinaie that it does not contain the Indian name he loved so 
well— “the man oi grass.’' 

|oi!N Sc on 1 R 

As was mentioned, Douglas’ (om|)anion on the Inst Ncnage to 
the west was John Seoiilei, physician on the William & Ami. That 
Douglas was so attiacted to him t\as due, no doubt, to Scouler’s in- 
terc‘st and skill in natuial histoiy Scoulei was boin in Cilasgow on 
Dec:embei nSoj. His earl) education u as i ec ei\ ccl at Kilbuichin 
and the Univeisity oi (dasgou, wheie he completed the medical 
course. His inteiests weie piimai ily in n.itinal hisloi n ; It >1 low ing his 
work at (Glasgow he studied in Paiisat the jarclin des Plantes. I’hen, 
like so many other acl\’c*ntinesome physic tans ol his rimc\ he shi|)pecl 
with the Hudson’s Bav Clomp<uiv as a suigeon. 

We lind that, like Douglas, Sc older kept a diaiv oi his jouine>,‘'’ ‘‘ 
and it is inteiesting to compare the two. Scoulei , while an excellent 
hot. mist, was also inteiestc*d in /oolog). ])ai ticulai I) anatom). On 
the voyage he noted that the range oi Diomcdra rxulaiis was greater 
than Cuvier had stated, and ih.it this was the iiist eiioi he had evei 
ioiincl in Cuviet 's w cjrk The anatomy oi the bird was cat el idly 
studied also. 

On anothei occ.ision we tmd him dissecting .i water snake some 
thiit) miles iiom Loit ( ic'oi ge, about which he said. “On dissecting 
him, .dtei piepaiing the skin, I lound a laige bull liog, and m.mv 
el) tra of 7 )) 7 /ac'//n mai ^lualis in his stom.ach.’’'" Viiothei time his dis- 
secting prac tic c‘s clistm bed the Indians, lor he vv i ites: 

“I sc*lc‘ctc‘cl a iew’ salmon and c.np ioi dissection, hut oi tluse the Indians 
cpiickly dispossc'ssed me, and. altei cAtiacting the he.nts oi all the fish 
llu'V had caught. I was .dlowccl to select as many as I pleased. Iheii 
U’ason loi this piactice was, that if iheii heaits weie not extracted and 
laid aside, the* othei salmon vsould take oilcnsc', and leave* the iivc i.” *' 

While Douglas vn.is botaiii/mg the u[)pc‘i (’olumbia and inland 
legions, Scoidcn visited Nootka, wlune he met an old Indian clnei, 
Mac uinna, who t emembered (kipt.nn (c)ok, \ .incouv er and Ouadia, 
w ith whom Mociho had visited Nootka. 

Ret tuning from Nooik.i, Scoulei again met his iiiend Douglas 
and rem.'iined with him until September 20. i82r), when he left ioi 
his ship at the mouth of the Cedumbin On the twcmi) -iilth ot Octo- 
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ber Scoiilcr sailed for the Hawaiian Islands and probably never saw 
Douglas again. 

After another voyage, this time to India, Scouler practised medi- 
cine in Glasgcrw. In iSi^c) he became a prolessor of natural history at 
Andcrsonian University and in 1834 was appointed professor to the 
Royal Dublin Society in the subjects of geology, zoology, botany and 
mineralogy. On his retirement in 1854 he icturned to Glasgow, 
where he died November 13, 1871 

Besides his journeys and teaching, Scouler lound time to estab- 
lish the Glasgow Medical Jounial, to serve as one of the editors of 
Cheeks Edinburgh Journal of Nafuial and Geograjihical Sciences, 
and to write some twenty scientific papers of his own. Hooker named 
in his honor a genus ol mosses, which Sc ouler had found, Srouleria, 

Karl Heinrich Mi rtens 

In 1826 still another exj)edition flew the impia ial flag of the Ro- 
manoffs under Captain Liitke. Seiving in the (ustomaiv dual role 
of surgeon and naturalist was a young German named Rail Heim i( h 
Mertens. Born in Bremen on the seventh of May, 179O, he eaily 
received instruction in natural histoi), particularly botany, from 
his father, later studying medicine at (idltingen. Plagued with the 
same desire lor adventure arrd travel as his predecessors, Steller and 
von Chamisso, he set out lor St. Petersburg in 182] in the hope of 
obtaining a position with ^ou Kotzebue. Failing tf) secure it, he 
tinired to his profession, aird until Liitke sailed in 182!) lie pr act iced 
medicine in the Ukraine. 

While with Liitke, he made extensive collet tioris, inc hiding plants 
from the Island of Sitka. The victim ol a shipboaid epidemic., Mei - 
tens was stricken and died in St. Petersburg in 1832. His diary ap- 
peared later and his collect iorrs were described by Bongard, Brandt, 
Postel and others. 

IHOMAS Coci 1 tR 

It will be recalled that Douglas was in California in 1831 and 
while there he met another botanist, Dr.Tlromas Coulter. In a letter”* 
to Sir William J. Hooker wnitten in Monterey, November 23, 1831, 
Douglas WTites: 

“Since I began this leticT, Dr. Coulter', honi the republic ol Mexico, has 
arrived here with the intention of taking all he can find to De Candolle 
at Geneva. He is a man eminently calculated to work, full of zeal, very 
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amiable, and I hope may do much good to science. I do assure you from 
my heart it is a tenible pleasure to me thus to in(‘Ct a really good man, 
and one with whom 1 (an talk ol plants.” 

From Mexico, where he had been botanizing, Coulter came up 
to Monterey. There he met Douglas in No\embei, i8y,i. He spent 
nearly three years on the coasr* and was one ol the earliest to make 
kirowir the desert vegetation ol the (kjlorado River. He also discov- 
ered (Coulter’s pine {Pnnis coxiltoi) and jrrcceded Douglas in the 
discovery iir the Sairta Lucia Mountains (jl the bcautilul hr, Abies 
biacteata Don, whi( h Douglas named Pnnis venusla. In iHy] (k)ulter 
returned to Firglaird and was apj)oinied curator ol the herbarium 
ol J’rinity College. Dubliir, a positiorr he held until hrs death in rSjo. 

J or ]\rir , (; mrdm r, A\T j rii, and Dli»i*e 

During this same period ^virile Douglas, Sc order and 

Coulter were on the ('()«ist, two Hudsorr's Bay (k)inpany medical 
oflicei's were inakiirg nrinor collections irr the northwest. One was 
Dr. W. F. Tohnie'’'’ (dic’d 1886) who was the surgeon at Fort Varr- 
c Oliver in i8g2. He was a juipil of Sir \V. |. Hooker, the friend and 
teacher ol so man) ol the early botanical explorers. Folnrie in 18^7 
wasthelirst botanist ic)\isit Mount Rainier. In 7' he Botany of Cap- 
tain B(‘echr\\ f'oAY/gc' there is some nraterial attributed to Tolmie, 
though he st.ltc^s it was collected by a friend Tire other collector 
was Dr. Meredith Ciair direr (died prior to 1840) who collet ted a few’ 
plants about k'ort \'aricou\er. His specimens are at Kerv. Fhe cara- 
way, Cai uni ^u,an(lne)n conrniemorates his name. We liave been able 
to lind nothing nrore coiicc’rning these iiierr, but it is ecident that 
their contrihutiorrs were not very extensive. 

In 1842 -i8g4 Nathaniel Wyeth \isited this region on his Inst 
expc’dition, and the plants he collected along the l laihead Ri\er 
wer e described by Thonias Nuttall, who accompanied Wseth on the 
sc‘(ond expedition, and about whcmi w’e shall have more to say in 
the following pages. 

Another botanical collector, Ferdinand Deppe, Avas in Cadifornia 
in i8gi or 1842. According to Brewer,'' he was associated w itli a Dr. 
Scheide in Mexico, but his name is seldom met with in (aililornia 
botany. Concen tring Depjre we know little. He was from Berlin, and 
folkrwTirg his jcnn irey published a journaL orr his C.alilornia irijr. 
This work was unfortunately not available Icrr our use. 
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John Rirk I'ownsi nd 

riieie is much evidence that had John Kirk Townsend not be(‘n 
a contemporary of Audubon (he was born October lo, 1809), and 
had not his life been cut short by a premature death, he would have 
become one of the leading ornithologists of his 01 any other day. 
He has been described as an ornithologist ecjual to any this country 
has produced— a painstaking, reliable observer and a fluent and 
scholaily writer. But in Audubon he had a competitor exceedingly 
well trained who was an accomplished artist, daringly sell-reliant, 
and who, at least in later years, had the backing of wealthy, influen- 
tial friends. Townsend, on the other hand, was a modest student, 
comj)letely lacking the forthr ight assertiveness of Audubon. I le iiad 
difficulty in obtaining the then rare museum positions so that he 
migirt live at all. 

Born into an intellectual Quaker family in Philadel|)hia, 
send early showed an interest in ornithology and bee arne, while \et 
a boy, an expert taxideiinist. We may suspect that this inteiesi was 
not wholly undirected, lor he was not the only orr(‘ in the family to 
exhibit a Irent lor natural histor ) * and he attended a s( hoot whei ein 
Thomas Say, John Cassin and Fdward Drinker (a)pe ie(ei\ed then 
early education.''' 

When twx^nty-live years old rowaisend, already an ornithologist of 
some note, joined the exj>edition ol Ckrj^tain John B. ^V'ycth lea\ ing 
for the Oregon country. His colleague on the journey was Tliorihis 
Nuttall, who had just jniblished the first volume of his Manual of 
Ouiiflioh^W although he was predominately a botanist. Ifoth men 
collected assiduously en route and in and about Foit \^an(ouver, 
procuring many new sjrecies. Ihifoitunately, Townsend devotes 
little space in his narrative"' to the natur.rl hisioiy of the conntiv 
and the Iruits of their collections. 

.Again one must admire the energy of these colk'ctois and the in- 
genuity they disjdayed in trarrsjroiting their material in good con 
dition. Like those who had gone before him, Tow nsend, too, had 
Iris diffic ulties; in one of the lew refer ences to his c ollec lions he tells 
of a violent storm which overtook the party on the (lolumbia River 
and during which NuttalFs plants receivc^d a wetting, but, he says, 

* Ills Sister, Mai> rounseiul, v\as the aiillioi ol lift in Ihc Insnt Woild''' I Ins 
woik IS app.iicntly c\(cedin^l\ raic. 
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“My bale of birds which was eijually exposed to the action of the 
watei, escaped without any material injury.’’"' Townsend’s slight 
(ontiibution to the field of herpetology is explained in his own 
description of the expedition’s tailor, whose funeral he (perhaps 
Avith some relish) attended: 

“His appetite for ardent spirits was of the most inoidniate kind. During 
the journey across the country, I constantly carried a large two-gallon 
bottle of whiskey, in which 1 deposited various kinds of li/ards and ser- 
p(‘nts. ... I left the bottle on board the brig when I paid rny first visit 
to the W’illarnrnet falls, and on iny return found that Thornburg had 
decanted the hquor from the precious reptiles which I had destined lor 
irrinioi tality, and he and onc‘ of his ‘pert’ companions had bc‘cn ‘ha]j|)y’ 
upon it lor a Avhole clay.“"‘ 

Townsend carried on bis collecting wherever he went and often 
did not limit himself stric tly to his chosen field, for late one summer 
cA'cnirrg asc* find him robbing Indian graves to obtain skulls, know- 
iirg perfectly an ell that were he discover ed he would be instantly 
shob^-unless he had a shirt or blanket handv for a gift! Molluscs, 
too, and, in fact, in\ er tebrates " of all kinds dr ew his interest as much 
as any bird. 

After an absence of three and a half years TovNiiseird returned, 
reaching Philadelphia oir November 

A[)paretrtly most of 7 \)An rrsend’s bird skins were sent back with 
Nuttall, AN ho preceded him, and we find Aubudon anxious to ex- 
amine the specimens collected by both men. Later on when Tewn- 
send returned, (rnanciallv unable to jrublish adecjuately his work, 
he sold additional skins to Audubon aird supplied him with his 
rrotes. Idrus near ly all the work of Townsend appears in the volumes 
of Auduboir** where its identity is lost. It seems regrettable that 
Townsend and Nuttall did not publish an ornithology under their 
own names in their own wor ds; much is missed in the fiowery effen ts 
of .Audubon. In the west, Townsend discovered the sage thrasher, 
rownsend's solitaire, the hermit warbler, Audubon’s and Town- 
send’s warbler, Townseners bluebird, Harris' woodpecker, \^'mx 
swift, and many others. 

According to Stone, rownseiid later planned publication of an 
illustrated work on the ornithology of the I’liited States with plates 

* He had been caught oiuc helou* and onh csciipcd injiio 1 >n icluiiiinj; Ihc pin- 
loined to its piopei place. ^ 

** Some new sj>ecK*s weie dc*scid)ed t)N Rathinan and C.assin. 
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of royal octavo size, but of that only a single part was issued,* the 
venture being abandoned probably owing to the simultaneous ap- 
pearance of Audubon’s small edition. 

A member of the Academy of Natural Sciences of Philadelphia, 
Townsend was twice made curator. For a period he was at the Na- 
tional Institute at Washington, D. C., where he mounted birds, but 
as he was about to receive the recognition he had so justly earned, 
he was discharged during a dispute between the Institute and Caj)- 
tain Wilkes, who w\as superintending the pieparation of specimens 
from the United States Exploring Expedition. 

Back in Philadelphia in 1845, Tow^nsend was forced to take up 
dentistry, but seems to ha\e had little success. Broken in health, 
his death occurred on Eebuiary (>, 1851, due, it has been said, to 
the cumulative eflect of arsenic wiiich he had constantly handled 
throughout his lile. A brother-in-law , wa iiing in a lettei , says: 

“His personality was most attractive. His com tesy, kindness of heai t and 
his brilliant conversational powTis, fortified with a vivacious intellect 
and a fund of knowledge covering almost all subjc'cts, made him a de - 
lightful com|)anion and cndeaied him to every one who came witliin 
his influence."*" 

Not a martyr in any sense of the woicl, Tow nsend made sac 1 die es 
for a cause dear to his heart througliout his short life. When the in- 
satiable hunger fen pricjrity had gripped Audubon, and this artist 
was showing a jealous streak foreign to his nature, Tow nseird, iullv 
aware of the futility of trying to publish independently, and, we 
have reason to suppose, under piessuie from colleagues in high 
places, turned over' to a competitor one of the richest single codec 
tions ever made, thus relincpiishing claim to a timely recognition 

1 HOMAS Nui l AI I. 

Nuttall, recalling his first view' of the New World, said,"* 

“Scenes like these have little attraction for ordinary life. But to the 
Naturalist it is far otherwise: privations to him are cheaply purchased 
it he may but roam over the wild domain of primeval nature and bc*hold 

‘Another Flora, of bolder hues 

And r idler sweets, beyond our garden’s pride.’ ’’ 

Such a naturalist w^as Thomas Nuttall. And how^ often he was able 
to realize the fervent hope of the pcjet! 

* l his is said to l^c among the laiest uoiks on Ameii<an oi nitliologN . 
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Born of humble parentage in 1786 in the market town of Settle in 
rhe West Riding of Yorkshire, he was early apprenticed to the print- 
ers’ trade. For several years he was a journeyman and often, at his 
own admission, did not know where his next meal ^vas coming from 
or of what it might consist. When twenty-two years of age he came 
to America, landing at Philadelphia in the spring of 1808. He had 
apparently devoted himself to study from an early age, lor upon his 
arrival he was described as being exceptionally well informed. 

He early came under the influence of Professor Benjamin S. Bar- 
ton, who became his fast friend and patron. Nuttall became an 
assiduous collector and his trips became more frequent and of longer 
duration. He attained some early training in his field by accom- 
panying one John Bradbury, a Scouh naturalist, on a trip to the 
headwaters ot the Missouri. Here he had his first introduction to 
the jrerils of walderncss life Fatigued and half starved, pursued and 
robbed by Indians, he once laid himsell dowai to die, but was rescued 
bv friendly Indians; yet he succeeded in bringing back an cxtensi\e 
collection of seeds, plants and minerals. 

The next eight years w’ere spent in Philadelphia, during which 
time he prepared the work upon which his reputation as a botanist 
principally rests, nameh: (rcneia of Noitli American Plants. Of it 
Professor Forrey says in the preface to his Floia, it . . contributed 
more than any other work to the adxance of the accurate knowledge 
of the plants of this countiv/’ It is interesting to note that Nuttall 
turned his early trade to good use by setting up the greater part ol 
the type himsell. 

Already a member of the larrnaean Society, Nuttall was elected, 
in 1817, a member of the American Philcjsophical Society, and a 
( on esi)oncling member of the Academy of Natural Sciences in Phila- 
delphia. These honors placed him in contact with the eminent 
learned men of the coirntry. 

The yc‘ats between 18 r 8 and 1820 he speirt in the Arkarrsas coun- 
try; in sixteen months he covered 5000 miles of hostile Indian 
cxnintry, wirrch for the most part had never before been visited b) 
scientific explorers. Again he suffered fremr illness and mistreatment 
fronr the Indians, but eventually he made his way home and sperrt 
tw'o years working over his treasured collcctiorrs. 

In 1822 he was called to Harvard, where he soorr earned the well- 
deserved description of a fussy recluse*. To avoid meeting fellcnv 
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boarders at ihc house in whii h he lived, he ( iit a window to die floor 
to provide a private errtrance and made a t rap-door in the ceiling of 
his study to reacli his bedroom above. Besides his botany, he spent 
much time studying rnirreralogy, periiajrs his favorite science, and 
oiaiithology, and, claiming he was “vegetating like his plants,” he 
pi'oduced in a two-volunre work entitled Matiual of I he Orni- 
thology of the IJiuted States and Canada. A year later he went to 
Philadelidria to work over the collections brought back horn 
Wyeth’s lirst trip to the Pacific,”" and in 18^,4 the intrepid collector, 
not able to get an extended leave, r esigned iioiri Har \ ar d and joined 
the exjiloier on his second expedition. 

Dur ing the slow , tor tuous journey to the Pacific, his young natiir- 
.dist friend and companion, John Kirk Townsend, sent out by the 
idrilosophical Society and the Aiadeniy ol Natural Sciences, de- 
scribes him as a tireless and fearless collector, constantly anrio\ing 
guards dejrloyc'd about the evening camp by wandering to some 
wooded hillock and risking his scalp lor bird or flower. On one 
occasion a Irancl ol hostile Indians ajrproached camp and the alarm 
was given, but Nuttall was nc'it in sigfit. An anxious friend finally 
located Inrn stuchously examining a plant lecerrtlv collected, lire 
1 esc uer appr isecl hint ol the danger and asked if his gun was in order. 
Mas! it had been recently used to uproot specirntiis and ^vas tlror 
oughh spiked with mud .incl gra\el- 

rire c irdur anc e and c apac it) for Avork disj)la)ed In this frail man 
were ama/ing. Following a terrific* storm on the Oolumhia. nearly 
c osting the* li \ es of both nat ura lists. Tow nsend ^\ r ites: 

“\Ii. N’s large and hcautiful collection of new and rare plants was con- 
sidc'iahlv injured by the wetting it rcceive‘d: he has been constanth en- 
gaged since Ave* landed \esteidav. m opening and di)ing thc*m. In this 
lask he* c'xlribits a dcgic'c* of patience and perscAerance Avhich is tnil) 
astonishing: sitting on the* gioimd, and steaining o\ei the* 1*1101 nious fne*, 
loi houis togethc*!, dixing the papers, and le-ananging the whole* c ollec - 
lion, specinurr l)\ specimen. Axhilc* the* great drops of pc'i spiration loll 
unhe*c‘dc*d lioin his brow.” 

\nd again, 

“. . . 1 have h.id consianilv to admire* lire ardor .md perfect iiidelatiga- 
bilit) Avith Avhic h he* has dc‘\ oted himse lf to the* gi and ohje c t ol his tour . 
No difficulty, no danger, no fatigue has ever daiinte’d him, and he fiiiels 
his rich leAvard iir the* addition of neaih a thousand ncAV species of 
Amc’i ican |)lants. . .’ 
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In i 8‘}5 Nuttall visited the Sandwich Islands, but returned to 
continue his collections in California. Late in the year he took ship 
for home; en route he was much piqued with the captain's indiffer- 
ence to the cause of science by his persistent refusal, while rounding 
the Horn in a gale, to have him rowed ashore amid the icebergs so 
that he might collect! 

Returning to Philadelphia with his treasures, Nuttall worked lor 
several years at the Academy of Natural Sciences with his Iriend 
Dr. Pickering, publishing two memoirs in the Transactions of the 
American Philosophical Society (1840).’**^ 

Nuttall was described by one who knew him as a lemaikable 
looking man with large bald head, wide brow and gray eyes; his 
figure was short and stooped, his fair complexion pale from (onstaiu 
work. In 1841 he returned to Lngland, where he remained foi the 
last seventeen years of his life~but foi one retuin trip to America, 
when he studied the collections brought back from the Rockies and 
Upper California by Ur. William C»ambel. 

Immediately after his death on September 1 o, 1 85^, Llias Durand ’’ 
said of him, “No other exploier ol botany ot Noith America lias 
personally made more discoveries; no writer on American plants, 
excejit perhaps Professor Asa Gray, has describc'd more new geneia 
and species.” 

Thomas Nuttall was cjtie of those laie beings so devoted to the 
cause ol science that even the smallc*st peisonal c(miloits were dis- 
carded to fiuthcT its j)urpose. Through this love ol study he raised 
himself horn a penniless orphan to a highly resjjected man ol sciciu e. 

Richard Brinsli v Hinds 

In September, 1835, H.M.S. Sulphur was commissioned by (Cap- 
tain Recchey to make another ttij) around the woild. Cajitain 
Reechey was invalided at Valparaiso, and was succeeded by Acting- 
Commander Kellctt, who was superseded by Kdwaid Reldiei. 

Twice the exj>edition reached the west coast of North America 
(in 1836 and in 1839), and here numerous surveys were conducted. 
Rut the natui e of the voyage did not allow extensive collections and, 
in lact, the last paragraph of instructions as given in Commander 
Rclcher’s journal states: “Laigc collections ol natural history cannot 

* S(*vcial papcis by Nuttall (and also 'Townsend) appeal in /. of llic /lead, hat Sti. 
of Pill la , \ols 7 and 8. 
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be expected . . . nor indeed would minute inquiries on . . . [this sub- 
ject] be at all consistent with the true objects of the survey ” 

But the commander himself was an observant man, and he con- 
stantly notes the characteristic fauna and flora ol the legion.’^ On 
board as surgeon was Richard Brinsley Hinds, who, like Pickering, 
was a trained medical man whose real love was botany and who, 
again like his colleague, was particulaily interested in geographical 
botany. To this study he assiduou.sly apjflied himself while on board 
the Sulj^lnn, His scliolaily written results appear in the second vol- 
ume of O.aptain Belchei ’s Narrative.*' 

According to Frederick Biendel/' a Mr. Barclay, a botanist in the 
ser\i(;e ol Kew Ciardens, accompanied the cxj)edilion and was aided 
by a Dr. Sinclaii. We have failed to coiroboiate this and the ir names 
do not appeal on the sliip’s roll. The botanical codec turn Avas de- 
scribed by George Bentham in the Botany of the Voyage of H.M.S. 
Sulphur, 184.1. 

Kart. Fiieodore 1 1 ar 1 wi (, 

Some eleven \ears aftc‘r the London Horticultin al Society had 
first sent Douglas to America, another collector Avas sent by them 
to the* nc‘AV country, a \oung Geiman botanist, Kail Theodor(‘ 
HartA\ eg.‘" 

llartAvc'g Avas lioin }une iS, 1812, at Karlsiuhe, G.eimany, a city 
noted for its jiaiks and botanic gaiden. He A\as the desc:endant of a 
long line of gardeneis and rc‘cei\ed an e\('ellent c*ducation in bot- 
any. As a young man he was employed by the Paris Jardin cles 
IMantes. Later he Avas employed by the London Hoi tic ultural So- 
( iety and sent by tliein to Mexico in 1846 to collect seeds and plants 
fesr introduction into Fngland. He spent se\en years collecting in 
Mexico, Central America, and northern South America, returning 
to Fngland in i8,|^p 

Of his woik Jepson says, "‘The travels of IlaitAceg resulted in the 
most extensive collection, made b\ a single individual, that came 
from Mexico and tropical Americ a in the first half of the century.”'"^ 
Among the rare plants he found Avere cm hids and scvei al neAV species 
of pine. His oAvn join nal describes in detail the botany^ ol the region 
explored.'^’ 

* CominaiKlcr Hdc Ium alien 1 icuteiunt lUlcIu-0 in.ilei iall\ asmstecl Messis Collie 
and Lav on Rt‘C(lu’\’s fust \()\ai»e and lettivoi In^Ii piaist' (loin ilie laitci toi tins 
wnik. * 
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The Society was so pleased with his work that they sent him to 
California on a similar expedition in 1845. He arrived at Vera Cru/ 
in November of that year and crossed Mexico to Mazatlan on the 
Pacific coast. Because of the difficulties at the lime between England 
and the United States over possession of Alta California, Hartweg 
was unable to get passage to California until May, 1846, arriving in 
Monterey June 7. Because of the political disturbance, Hartweg 
remained near Monterey but collected many valuable specimens, 
notably the Monterey Cypress.®^ Later in the year he made extended 
journeys to San P'rancisco, the Sacramento Valley as far north as 
Chico, and excursions into the Sierra foothills, where he collected 
Cacnothus pro.stratiu for the first time. Other trips took him into 
the High Sierra. From hei e he ranged southward to Soledad and San 
Antonio in the Salinas Valley. Going into the Santa Lucia Motni- 
tains, he found the long-sought-alter Santa Lucia lir, '"Abies ven- 
usta* (bracfcata)* but the cones were not ripe and had been host- 
bitten, so that he was unable to send seeds to Ihigland. He was later 
severely criticized by the Society for not obtaining these seeds when 
he returned with his collections in i8.^8. Geoigc Bentham published 
on his collections in his Plnntac Ilm twe^KUiae.' Eighty-one species 
were desciibed as new. 

Following the Calilornia exj)edition, which was not entirely sat- 
isfactory to the Society, as noted above, Hartweg became Diiector 
of the Grand-Ducal Ciardens, P>adcn, where be died on Febiuaiy 

1871. 

Del LOT DK Mo I R AS 

After the expedition of La Peiouse, the Frenc h (ioveinmenl did 
not evince much inteicst in the western co<ist ol Ameiica, as they 
were occupied by tlie readjustment following the Napoleonic wars. 
During this period, as we have seen, the Russian, Spanish, English 
and American governments all weie engaged actively in the ex- 
ploration of the region. But from aiound 1830 c^nwaids Pdance once 
again resumed her di earns of colonial expansion in Ameiica. Nu- 
meious expeditions were sent out to ascertain the political and eco- 
nomic conditions ol the Pacific coast. Among those sent out, Count 
Eugene Duflot dc Mofras, a young diplomatic attache^*, was one of the 
lew who made any study of the botany or zoology of the region. 
Duflot de Mofras"" was born at Toulouse on July 5, 1810. He special- 

* First discovotcd by C^oultei. 
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i/ed in science, but at eighteen was appointed an attache to Madrid 
and so began his diplomatic career. 

In i8.]o he was sent to Mexico lor the purjjo.se of inspecting the 
Pacihc coast for the French. The results of his investigations which 
were published arc now of great historical inijjortance and give an 
inter e.sting actount ol the latrd as he lound it. The natrtral history 
jrortion of the work is of little value, lunvevcr, as he merely listed 
the prirrtipal sjreries ol jrlarrts arrd aninrals iroted, arrd these, ol 
coitr.sc, had already been studied by earlier exjjlor ets. During his stay 
otr the Toast he rrrct I.ieutetrant Tharles Wilkes, who was trtakiin> 
a similar in\(‘sti.<>ali()n for the United States (ioveininent, the scien- 
tilic results of wliic h weie far more valuable. The Biitish wcie like- 
wise quietly investioating at the same time. Their lepiestaitative was 
Sir (ieoige Simpson, (ioveinor ol the Hudson’s Bay Company. Tn 
i8.j 2 Duflot de Moiras leturned to Fiance, where the rem.iinder of 
his file was occupied with jiolitical wiitings. He dic'd in 1SS4. 

1 1 Nil 1 1) SrArrs Kxim orinc; Expidhion 

As eailv as 1827— alter von Krusenstei n’s lepoits were made 
public' and some time before Caj)tain Beec hey had 1 etui ned*— John 
N Rc*ynolds was aidentlv losteiing the idea ol a United States F\- 
ploi ing k xpedition Itisnotloi us to go into the details ol this first 
and gieatest na\al e\|)c*ditioii to Ic'ave our shore; suflice it to sa\ 
that altei a dc'cade ol haggling and jn oc rastinating on all sides, the 
expedition hn.db set sail lioni H.impton Ro.uls on the eighteenth 
ol August, 1848 Six ships took part under the command of Lieu- 
tenant Chailes Wilkes, U.S.N. Much discussion centeied around 
this man, both bc’loi e and alter the exjiedit ion. T le as undoubtecllv 
a lesolute and upiight indi\ idual, inc lined to be aibitiary and olten 
at \ai i.inc e with oflicers and c lew . Ihobablv the most just evaluation 
ol the man ma> be lound in the Avorcls ol J. D. Dana, a membc*i ol 
the scientihe st.ifi, who w rote, . . an excellent c omniander. Peihajis 
no bettei could ha\e been lound in the navy at the time.”'" 

On the official roster aie lound the names ol the lollowing scien- 
tists: Charles Pickering, Whlliani D. Biac keni idge, J. P. Couthouy, 
J. 1 ). Dana, F. R. Peale and Whlliam Rich. It would be cpiite out of 
the cpiestion and peihaps unnc*c cssary to give this expedition (and 
its members) its clue, for to place it in pioper persjjective would fill 

* And loin \tMrs briou* D.nuin s.nlctl willi C .ipl.nn l it/ioN 
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a volume in itself. A glance at the names above will convince the 
leader this is so. Although the greater part of the voyage was spent 
away from the west coast, gieat caie was taken in the survey of this 
region for obvious reasons. On April 6, 1841, we find the flagship 
off the Columbia River, and until the first of November, when they 
set sail from San Fiancisco, the expedition was engaged on the l^i- 
( ific coast. 

The oldest and most distinguished member of the scientific staff 
was Charles Pickering, M.D. Born in 1805, Pickering was a native 
of Pennsylvania. He attended Harvaid but left beloie graduation. 
He took his M.D. degree Itom Harvaid Medical School in 1826. A 
strong taste loi botany and zoolc^gy showc'd itself in eaily boyhood 
and led to his final chcjice of profession. He went to Philadelphia 
ostensibly to cairy on liis medical caieei, but it appears nioie likely 
that he was drawn there by the facilities offered for fintliei studic\s 
in natural histoi y. At any 1 ale, he soon bee ame active at the* A( ademy 
of Natural Sciences, wliere he sened as ( uralor and liliiariaii and 
quickly got the reputation of being one of the most eiudite of «ill 
the young natinalists. Those who knew him slate (and a stiidv of his 
last gT(‘at work will testify) that his knowledge “. . . was enc \c lo])c*dic 
and minute: his bent was touaid a certain subtlety and c'\hausti\e- 
nc'ss C3f investigation. . . 

Two years before the United States Exploring Kxpe^dition sailc‘(l 
(when it was fust oigani/ed under Camimodore William Ap-Ckuesby 
Jones) Pickeiing’s reputation was .such that he was selc‘ctc'd as chief 
zoologist. He did not, apj)arently, letain this title, as latei olheis 
were added to the scientific staff; yet Asa (nay, who was closely 
associated with the enterjnise'*'^ slates that the lame of the expedi 
lion rests largely on the collections of Pickering and his associate, 
Dana. Pickering was the ic htluologist, but his special study was 
anthtopology and geogiaphical distribution of plants and animals 
as affected by man. To this subjc’c t he devoted the lest c3l his life; in 
1848 appeared his volume on TJic Races of Man and I'hci) (iro 
g)al)lncal Dhinhulion, forming the ninth volume of the Wilkes 
Expedition rejK)its. His later work entitled The (d'o^)al>hical Dis- 
fribndon of Animals and Plants, wliich was to be the fifteenth vol- 
ume of the seiies, was not published as such because of suspension 
of government subsidies. 

* Asa Cirav was to a(c()in))an) the expedition hut lesigncd. 
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After his death (at the age o£ seventy-three) his nioiiumental work, 
the Chronological History of Plants: Man's Recoul of Ins own Ex- 
istence Illustrated through their Names, Uses, and Companion- 
ship,''" was jDublished and furnishes ample evidence ol the industry, 
learning and astute powers of coordination possessed by this man. 

Tlie name of James Dwight Dana is too well known to call for 
discussion in this paper. He oiiginally shipped as mineralogist of 
the expedition, but as a lesult of the illness and resignatic3n of Mr. 
(]outhouy much other work devolved on this able scientist. 

In the words of his biographer,'*” his was 

. . the life ... of a distinguished naturalist, successive!) an exjrlorer, 
an investigator', a writer, air editor, and a teacher. His versatility is as 
noteworthy as his longevity. Gifted with unconrnron powers of observa- 
tion, memory, compai ison and reasoning, he devoted them to the sciences 
ol mineralogy, geology and zoology." 

Such was the man who at the age of tuenty-seven was shijrwiecked 
on the nc^nthwest toast ol America. He wrote Geology, volume 9, 
Zoophytes, volume 7, and Crustacea, volume 13, of the expedition’s 
memoirs. 

A little-kncnvn yet interesting member ol the United States E\- 
jjloi'ing Expedition is 'Eitian Ramsay Peale, listed in the ofheial 
roster, along with Pickering, as naturalist to the expedition. Peale, 
the youngest of five brothers, was born in Philadelphia Hall in the 
year 1800. His father, (Iharles Wilson Peale, is known today as the 
artist who painted the earliest knerwn portrait ol Washington and 
as the founder of the Philadelphia Museum (known as Peale’s Mu- 
seum). Fiom his lather Titian received his early institution as a 
draughtsman and naturalist. Not much is known ol his boyhood be- 
yond the notice that "Titian is a good boy and goes to school con- 
stantly.""’ That he was early lecogni/ed as a young man ol some 
ability is evidenced by his election to the Academy ol Natural Sci- 
ences of Philadelphia while still in his ’teens and by the fact that in 
the autumn of the same year ( 1817) he took an active part in an expe- 
dition sponsored by the Academy. Two years later he was assistant 
naturalist to the Long Expedition. On this trip Peale collected 
av idly and made 122 sketches. An able artist, he is r esponsible for the 
illustrations in volumes 1 and 4 of Bonaparte’s Ameucan Ornithol- 
ogy’’ and tor volumes i and 3 ol Say’s Amencan Entomology The 
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latter called lorth the statement that . . for beauty and elegance this 
work surpasses any other that has been published in this country/’^ 
In 1831 Pealc accompanied the Burrows Expedition to South 
America, where he again demonstrated his excellence as a first-rate 
field naturalist. 

On July 19, 1833, he became a member of the American Philo- 
sophical Society, and some years later he received his appointment 
as naturalist to the Wilkes Expedition. Peale, with Dana, was at- 
tached to the shi]) Peacock, which was wrecked on th(‘ bar at the 
mouth of the ("olumbia River, May r8, 18^0. 

Peale, with Dana, Rich and Bratkcnridge, acc omparried a party 
up the Willamette River, over the dividirrg nrountains, and past 
Mt. Shasta to the upper reaches ol the Sacranrento River and thenc e 
to San FranciscT). 

There is evidence of much friction both between the command 
and the scientific staff and among the nalui*ilists themseUesA Clom 
mancler Wilkes charged that the scientific members lailcd to take 
into acTount the multiple pin])oses ol the expedition and that 
. . each [man] would naturally look upon his own [work] as the 
rnexst important.”"' Yet Wh'lkc's mentions that, with one exception, 
the scientific staff was to he commended. Tliis exception seems to 
be the unfortunate Peale. Eor some reason, during the preparation 
of his reports, he was deiried the oppoitunrty of coirsulting his col- 
leciicnrs, arrd the results apireaicxl as volume YIll ol the expc'ditiorr 
reports Acithout tire plates he* had prc'paied lor* it. AVhIkes, lec‘ling it 
failed to come up to the standard of the others, ordered it suppr essed; 
ten years later John Classin Avas called ujron to supervise another 
volunre (also irunrherc'd vohmre VI 11)'" arrd not only had the beirefit 
ol exarnirring the original collection, but a glance* at the atlas sIioavs 
he incorporated marry, il not all, ol Pe*ale\s colored platens. * All irr 
all, Peale seenrs to have been rather badly treated; his notes irrdic ate 
he was air astute observer, arrd what little inloi irration exists leads 
oire to believe he was nrosl agreeable. 

* Allci iticii iclinn lluMC' xscic- thai^cs ol ism iiuoImii^ ami 

CiOiillioiiv 

“Slonr, ol lilt* \(adciin ol X'atinal SdctKosol I’lnladolpliia, ofi llu* aiilhoiitv ol 
Jaidinc’s Ctnitribiilions to Orjul Jtoloi^y, piihlisliccl in 1H50, sa\s ih.n onls 100 copies 
ol (Mch ol the lC<]X)ils ol the lAploriii» tApcdilion were puhlished Iin the C»o\ei niiient, 
hut that tlie authors weie alloueii to have pnntc'd .is iiiaiiv inoie as thev chose, loi 
then peisonal use, and th.it Peale was the oni) one who did not .ivail linnsell ol this 
privilege. ()nl> ()(> of his lepoits were distnhutc'd hv ilie C,o\et niiient. the leniaindei 
of the edition ixing dest roved hv hie"""’ 
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Resj)ccting Coulliouy and Rich, very little can be learned. Rich 
is said to have been the senior botanist, but his iejx)it, too, was 
mysteriously repressed. Couthouy, due to illness, probably never 
reached western America. 

William D. Brae kenridge* was a Scotsman born near Ayr in 
i8io. He scivecl as a gaidener in Edinbingh and later was attached 
to the Botanical (Maiden in Berlin. He came to America in 
but how he became a member ol the Wilkes Expedition is not liilly 
knewn. He was a cpiiet but earnest man, wholly bent on collecting 
his beloved plants. He is responsible lot volume XVI ol the expedi- 
tion's repoits. 

While on the wayovei the menmtains liom the Willamette Valley 
to San Erancisco, the party met a band ol Indians that caused them 
some alarm. It is said that while running to safety Brackenridge 
spotted a new [:)Iant, hesitated long enough to grab a handlul ol 
loliage, then dashed on to camp— he had collected Darlnigtonia 
(ahjormca! Brackenridge died Eebiuary 3, 1893. 

It is clillic ult to e\aluate accuralc*ly the scientific' accomplishment 
ol the men of the' Wilkc*s Fxpedition cm the Avest coast. Owing to the 
action ol the (>o\ eminent in suspending subsidies, onlv a lew copies 
ol the expedition’s memoiis weie printc-d. So m<my obstacle's weic 
pul in the wa\ that it is a wonclei , perhaps, that any successlul 
lepoits ol the findings appc*aiecl. Many new forms Aveie discoNCTed 
by this— out c ounti n ’s Inst— oigani/c'cl c 01 ps ol naturalists, and muc h 
ol thc'ii woikiemains unchallenged tocla\ 

I’he United States 1 xjdoiing Expedition m.ukc'd the' bc'ginning 
ol a new era in the dew elopment ol the Fai AVest, the most striking 
])eriod in its histoiy. W^iile many of its seciels were made known to 
the Avorlcl by the men whose* individual efloits we have followed in 
these jxiges, much lemained to be disco\eic‘d; the unbelievable 
extent ol its mineial liches was unknown, so, loo, the niaivelous 
fertility of its w ide \ alleys, the trac kless l imbei ed foi ests ol its moun- 
tain slopes. Hasty coastal suiveys, howevei, were giving jilace to 
detailed oveiland expeditions. Heretoloie the natuial histeny in- 
cjuiries were incidental in the extreme; the collections w eie almost 
invariably clue to the zeal of some individual -usually the shij) s 
suigeon. Tcf be sine, a few* c'xpeditions such as that captained by 
the ilffated La Pc^iouse, weie magnilicently ecpiipped loi extensive 

* Eistcd as hoi liciillin 1st .mil .04.1111 .is .isstst.mt hot.misi 
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studies in natural liistory, but they were rare exceptions. The vast 
amount of material that made its way into Europe in the years pre- 
ceding 1840 was the accumulation ol the bits contributed by such 
indefatigable naturalist-explorers as Stcller, Menzies and Douglas, 
to mention but three. But much of the groundwork was now done— 
a lattice-work ol observations that stretched from the frozen wastes 
of the north to the barren coast-lands of Baja California and Irom 
mountain peak to desert floor. The time for organization and spe- 
cialization was near at hand. Even iiow^ Ficmont was preparing to 
leave on a carefully planned exploiing expedition, and the great 
railroad surveys of 1853 1H56, intensive studies which lollowed 

methodically the various parallels westward to the Pacific, were 
already projected. 

This period also saw a tumultuous increase in the population. 
Lured by gold, thousands came from all corners of the earth, many 
lemaining to become permanent settlers. Among these weie a few 
who sought treasures above the soil, kindred souls with David 
Douglas and Jose Mociho, and it was but a matter of time before a 
nucleus of such men was formed, tomnionly seeking the promotion 
of science in a new world. So was born (he Califoinia Academy ol 
Sciences. 

Thus we find, after a lapse of some three centuiies, since the dis- 
appearance of the Aztec gardens, once again the appearance of nat- 
ural history studies indigenous tc3 the soil. 
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The Galapagos Finches (Geospizinae) 

A Study in Variation* 

INTRODUCTION 

Procedure and Acknowledgments 

The present study of variation in the remarkable endemic finches 
of the Galapagos Archipelago is based, first, on an expedition to 
the islands from mid-December 1938 to early April 1939, and 
second, on a study of the skins of Geospizinae in American and 
British museums. The writer wishes gratefully to acknowledge 
grants made by the Royal Society, the Zoological Society of Lon- 
don, and the Elmgrant Trustees, Dartington Hall, which made this 
study possible. The expedition had three main fields of inquiry: 
(1) breeding behavior, (2) ecology, (3) hybridization. The first 
two, breeding behavior and ecology, concerning which extremely 
little was known before, were covered adequately, but far less suc- 
cess attended breeding experiments. Attempts to cross-breed the 
birds in aviaries on the Galapagos failed. Further, when the time 
came to capture birds for transportation to England, they proved 
much harder to catch than earlier in the year, so that only thirty- 
one individuals of four geospizid species were obtained. These 
traveled badly, so that on arrival in Panama it seemed extremely 
improbable that they would survive the journey to England. Ac- 
cordingly we cabled to Dr. Julian S. Huxley, and, with his ap- 
proval, the birds were transferred to the California Academy of 
Sciences in San Francisco. 

The field expedition consisted of: W. Hugh Thompson, who 
assisted the writer with the field study of the finches; L. S. V. 
Venables, who worked on birds other than the Geospizinae; Richard 


• The present paper was written by David Lack in the fall of 1939, which time 
marked the beginning of World War II. Working under pressure, the author left the 
rough manuscript in this country and returned to England to enter military service 
before the close of the year. During the year following he attempted to revise the copy 
but under the circumstances this proved a diflScult task. Members of the staff of the 
California Academy of Sciences have made a number of changes and corrections and 
prepared the tables, histograms, and other illustrative features incorporated into the 
work. As would be expected, however, many inconsistencies and conflicts in style have 
arisen. The reader is asked, therefore, to bear this in mind when critically reviewing 
the results contained herein. — ^Editor • 
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Leacock, photographer; and Mr. and Mrs. T. W. J. Taylor, bota- 
nists. The main party arrived at Guayaquil, Ecuador, in late No- 
vember 1938, and reached the Galapagos on December 14, leaving 
again on April 3, 1939. The writer worked on Chatham Island 
from arrival until January 29, January 30 was spent on Hood, 
January 31 to April 2 on Indefatigable, and April 3 on Tower 
Island. W. H. Thompson worked with the writer on Chatham until 
January 10, then on Indefatigable from January 11 until the middle 
of February, when he became ill. Up to the time of his illness, 
W. H. Thompson shared equally in the field observations on breed- 
ing behavior and ecology, and may therefore be considered equally 
responsible with the writer for the data upon which Sections II and 
III are based. The majority of the life histories had been worked 
out before he became incapacitated. Unfortunately, since my re- 
turn to England after the war started, I have been unable to get in 
touch with him for writing up these sections. However, I have had 
a copy of most of his original field notes from which to work. I 
should like to record here my gratitude to him for his invaluable 
assistance. I also thank L. S. V. Venables and the other members 
of the party for their assistance with some of the observations, and 
help in catching the birds. T. W. J. Taylor is responsible for the 
botanical identifications in Section III, and some of the habitat 
photographs. 

Thanks are particularly due to Dr. Julian S. Huxley, who took a 
continuous and extremely stimulating interest in the expedition and 
helped in innumerable ways. We must also thank the Ecuadorian 
government for permission to stay on the islands, and the British 
Consul and Vice Consul in Guayaquil for their assistance in arrang- 
ing our passage to the Galapagos, permits, customs, and other for- 
malities. The British Ornithologists’ Union, the British Ornitholo- 
gists’ Club, and certain private individuals further assisted the 
expedition by grants to L. S. V. Venables. We also express our 
appreciation to various inhabitants of Chatham and Indefatigable 
for their assistance, in particular Senor Cobos, in whose house we 
stayed on Chatham, and the Angermeyers and the Kiiblers on Inde- 
fatigable. 

On arrival in San Francisco, the thirty surviving captive birds 
were placed in the care of Mr. Eric C. Kinsey. Subsequently they 
were moved to aviaries in the California Academy of Sciences. 
When in the United States, the writer took the opportunity of 
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Studying various collections of Geospizinae, for which thanks are 
due especially to the California Academy of Sciences,^ with its 
large series which made the statistical investigation of variation 
possible, also to the American Museum of Natural History’’ includ- 
ing the Rothschild Collection, the United States National Museum,® 
Stanford University Museum of Natural History,* the Museum of 
Comparative Zoology,® and later, the British Museum (Natural 
History),® for their kind hospitality and for providing the writer 
with every facility for work. The Carnegie Museum,' the Univer- 
sity of Michigan,® the Museum of Vertebrate Zoology,® the Field 
Museum of Natural History,*® and the Philadelphia Academy of 
Natural Sciences'* kindly allowed me to examine their smaller 
series. 

Many American workers helped me to clarify my ideas in dis- 
cussion of various aspects, particularly the staff of the California 
Academy of Sciences, including Dr. Robert C. Miller, the late Mr. 
James Moffitt, Dr. Robert T. Orr, Mr. John Thomas Howell, and 
others; Dr. Alden H. Miller of the University of California; and 
Dr. Ernst Mayr of the American Museum of Natural History. 

After my return to England on September 30, in addition to the 
continued interest of Dr. Julian S. Huxley, I have particularly to 
thank Dr. R. A. Fisher, of the Gabon Laboratories, for his help 
with the statistical data. 

The manuscript was sent to the California Academy of Sciences 
in May 1940, and I am deeply indebted to the editors for prepar- 
ing the final copy and for seeing the paper through the press, a task 
which, owing to the war, I could not undertake myself. 

The Galapagos Islands 

The Galapagos Islands are a group of volcanic islands lying on 
the Equator, some six hundred miles to the west of Ecuador, to 
whom they belong. They have been described so often that little 
need be said here. For those seeking a general description, Murphy 
(1936, pp. 296-303) gives an accurate summary with references. 
The islands are in the coolest equatorial region in the world, being 
in the path of the Humboldt current coming up from the Antarctic. 
Southeast trade winds blow for three-quarters of the year, while 
from about December to March, but varying greatly in different 

1C.A.S.; SA.M.N.H.; sU.SJ<.M.; ‘Stanford Coll.; »M.CX: “B.M.; ‘C.M.; sU.M.; 
•M.VZ; i®F.M.; »>P.A.N.S. 
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years, there is a rainy season with alternating periods of thunder 
storms and calms. The coastal belt of all the islands is ihombush 
in which tree cacti (Opuntia and Cereus) are conspicuous; the 
largest islands have humid forests at higher altitudes, and the tops 
of Chatham, Indefatigable, and Albemarle are covered with grass, 
ferns, etc. The map shows the positions and English names of the 
islands. Although all now have Spanish names, the English names 
are so much a part of the literature that it seems advisable to re- 
tain them. The distances between certain of the islands, which are 
of interest concerning tlie production of island forms, are given in 
Text Table 1. 


Table 1 


Diatanceu leturaen v>"rioae OalapBRoa lalonda 
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Albemarle 

75 


42 

10 

15 




50 

4 

Narburough 






2 





Barrington 







25 
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Chatham 
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40 



?5 

50 


Charles 





50 

50 

50 

57 


30 

Gardner, ueer 
Charles 









4 



♦Latlmatecl from ^outh .eymour. 


The islands first became famous tlirough the visit of Charles 
Darwin in H.M.S. “Beagle” in 1835. Darwin was the first to collect 
the endemic Galapagos finches, and, as one can gather from The 
Origin of Species . . . , tliey were one of the most important influ- 
enees in assisting him with his conclusions on evolution. The spe- 
cial peculiarity of these finches is that, unlike most insular birds, 
where one different form is found on each island, “each separate 
island of the Galapagos Archipelago is tenanted, and the fact is a 
marvellous one, by many distinct species...” (Darwin, 1888, 
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p. 355). This state of affairs has given rise to much speculation 
which is here discussed primarily in the last section. Further, the 
taxonomy of the group is abnormally complicated. In this respect, 
the present study owes much to the extremely sound and careful 
work of the late Mr. H. S. Swarth (1931), who cleared up most 
of the pre-existing confusion. The Galapagos finches are not, of 
course, the only interesting birds on the islands, l)ut they are the 
only ones considered here; for a general account of other bird 
problems, see Swarth (1934). 

The present study is divided into the following six sections: 

1. Taxonomy 

II. Breeding behavior 

III. Ecology 

IV. Coloration 

V. Variations in l)ill and wing 

VI. General evolutionary problems 



SECTION I. TAXONOMY 

This paper is concerned primarily with variation in the Geo- 
spizinae, not with tlieir nomenclature. As a basis for the latter, I 
have used the latest review of Swarth (1931, pp. 137-270), slightly 
modified by Hellmayr (1938, pp. 130-146). At first I intended 
to make no changes; but consistency in nomenclature is a valuable 
guide to the degree of variation, hence I have made certain modi- 
fications, mostly relating to the merging of island forms admitted 
by Swarth. In each instance, my larger series of measurements 
shows that there is a significantly different mean size for the popu- 
lations concerned; but in cases where less than 75 per cent of the 
specimens are safely distinguishable (and often less than 50 per 
cent are distinguishable) the forms have been merged. Otherwise, 
for consistency, one would have to name a numlier of new forms 
which differ to about the same extent. The main object of classifi- 
cation is convenience of reference, and all such incompletely dif- 
ferentiated forms seem best designated by the name of the species 
togetlier with that of the island or islands on which they occur. 
Many species of Geospizinae show slight differences in mean size 
of bill and wing on almost every island, but with wide overlapping 
in extremes between birds from different islands. Thus it would 
be absurd to designate all such cases by formal scientific names. 

Although the present classification seems more consistent than 
any previous one, complete consistency is unattainable. The treat- 
ment of Geospiza scandens (sensu stricto) is particularly difficult. 
In the Camarhynchus psittacula group, I have provisionally re- 
tained Swarlh’s nomenclature, altliough it is not altogether con- 
sistent with that adopted elsewhere, since further collecting is 
needed to establish the position of some forms. 

Evidence for nomenclatural changes is only summarized in this 
section, details, including measurements, being given later, while 
for full descriptions of the genera and species the reader is re- 
ferred to Swarth {supra ciu). 

The Family “Geospizidae” 

Swarth (1929) placed the Galapagos finches, together with Pi- 
naroloxias of Cocos Island, into a separate family, but the charac- 
ters he gave hardly justify this. The only diagnostic feature, the 


[63 
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long fluffy feathers of the lower back, is found in many other tropi- 
cal birds. On anatomical grounds, Sushkin (1925) and Lowe 
(1936) agree that the Galapagos finches are true Fringillidae, 
closely related to the West Indian Tiaris or Euetheia. Hence tliey 
can be placed in one of the existing subfamilies of the Fringillidae. 
Hellmayr (1938, p. 130), however, prefers to use the subfamily 
designation, Geospizinae, for the group, a term which for conven- 
ience is employed in this paper. 

Genera 

The writer is in full agreement willi Swarlh (1931 ) as regards 
the application of generic names. The following field observations 
confinn these conclusions in several ways: 

1. Certhidca has breeding habits almost identical with the other 
Geospizinae, being clearly of this group and not, as was once 
thought, a member of the family Mniotiltidae. 

2. Cactospiza pallida was formerly united in the same genus with 
Geospiza scaiidens. Song and feeding habits fully confirm the 
view that scandens is related to other species of Geospiza^ while 
Cactospiza seems most closely related to Camarliynchus. 

3. Platyspiza has a different song and different feeding habits from 
Camarhynchus, with which it has often been united. 

Species 

Witli reference to the arrangement and concept of species, 
Swarlh (1931) cleared up most of the previous confusion, and, 
with few exceptions, his treatment is followed here. The distribu- 
tions are summarized in Text Table 2, in which the birds are classi- 
fied under “superspecies,’" the convenient term proposed by Mayr 
(19316, p. 2) for related forms which replace each other geo- 
graphically, even though sometimes distinct enough to be named 
as separate species. The temi closely corresponds with Rensch’s 
“Artenkreis.” 

The Geospizinae have been so thoroughly collected that the 
table probably contains few omissions. There are large series of 
each form available from the various islands except in a few cases 
indicated in the table by an asterisk, or by a small letter in brackets. 
These exceptions probably represent stragglers from one island to 
another which have not established themselves. Some of these may 
possibly prove to be resident. 
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♦Speclea baa oocurrwd on island, but porhapa only aa a atragglar. 


Geospiza magnirostris Gould 

Plate 1, figures 1 and 2 

Not separated into island forms. The birds from Culpepper 
Island placed by Swarth (1931, pp. 149-150) in this species are 
here transferred to the conirostris group. The series in the Roth- 
schild Collection shows that the bill, altliough heavy, is much more 
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like conirostris than magnirostris in shape and the female plumage 
also differs from that of magnirostris. By referring them to magni- 
rostris, Swartli (op. cit., p. 206) also had to list G. conirostris pro- 
pinqua for Culpepper Island. Actually, all seem assignable to one 
variable form for which I revive the name Geospiza conirostris 
darwini Rothschild and Hartert. The latter authors (1899, p. 158) 
described tliis form as Geospiza darwini and noted its similarity in 
bill to propinqua. Later (1902, pp. 389-390) they considered it 
a subspecies of conirostris. 

One specimen of Geospiza magnirostris from Charles Island ex- 
amined in the collection of the U.S. National Museum appears 
doubtless to have been a straggler. Swarth (op. cit., p. 162) con- 
sidered it an abnoiTOal example of fortis, but I cannot separate it 
fn)m magnirostris. 

The tin ee black males in the series of G. magnirostris collected 
l>y Darwin are all slightiy larger than any collected since. Clearly 
a measurable evolutionar}^ change has occurred since Darwin's 
visit. I'his raises an issue in nomenclature which, while common 
in paleontology, is rare in ornithology, although liable to become 
more <*ommon in the future. Each species clearly has an extension 
in time as well as in space, and since modern magnirostris are of 
the same general type as those of Danvin's day, it seems easier to 
retain the same name, even thougli there is no overlapping in 
measurements. It is unfortunate that the island from which Darwin 
obtained these specimens is in dispute. The specimens were origi- 
nally attributed to either Charles or Chatham Island, in which case 
they represent an extinct form, as magnirostris is unknown fiom 
these islands today. I agree, however, with Sw^arth that it is more 
probable that the specimens came from Janies. Darwin undoubt- 
edly collected on James, as one of his G. scandens must have come 
from there. If magnirostris was as common on James at the time 
of Da min's visit as it is today, he could not possibly have over- 
looked it there. Darwin, how’^ever, also collected some smaller 
specimens of the magnirostris type which he descrilied as G. 
strenua: these might have come from James. There is the addi- 
tional point that Damin collected two specimens of Geospiza nchu’ 
losa which I ascribe to an extinct fonn of tlie G. difficilis group. 
It is conceivable that the human inhabitants of Charles or Chatham 
Island directly or indirectly brought about the extermination ot 
both Darwin's G, magnirostris and^G. nchulosa between the time of 
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his visit and that of the next collector; for at the time of Darwin’s 
visit Charles had but recently been colonized and Chatham had not 
yet been settled. 


Geospiza fortis Gould 

Plate 1, figures 3 and 4 

This extremely variable species cannot be separated into island 
forms. Birds from the northern islands, north Albemarle, James, 
Jervis, Bindloe, and Abingdon, are smaller than those from the 
more southerly south Albemarle and Chatham, but the birds on 
Charles, the most southerly island of all, and also those on Inde- 
fatigable include all types between these fonns. 

Fourteen specimens from Hood, one from Wenman (California 
Academy of Sciences), and one from Tower (Carnegie Museum) 
were presumably stragglers. Only the Academy expedition has 
ever collected this species on Hood, and all the males in this series 
are in immature plumage. 

Swaith (1931, pp. 152—154) gives a full list of the numerous 
synonyms of this species. The vrriter agrees with all of these ex- 
cepting Geospiza bauri, G, brevirostris, and G, nebulosa, which are 
discussed later. 

Intermediates between Geospiza magnirostris and 
Geospiza fortis 

Geospiza magnirostris and G. fortis differ from each other solely 
in size and in relative size of bill, overlapping in all measurements. 
Some specimens witli mostly intennediate measurements can be 
identified if in one character they are typical of one or the other 
species. The length of the culmen is the most reliable guide. In 
Section V, I include a set of measurements of large fortis and small 
magnirostris, in order to illustrate the difficulties involved. In most 
cases, I have assigned the specimen to one or the other species, but 
ill some instances where my decision is contrary to the opinion of 
other workers, I do not claim complete certainty of my identifica- 
tions. Particularly difficult are three females and the type, a black 
male, of ^^Geospiza bauri^ from James Island, while two Bindloe 
Island specimens are similar. Swarth correctly identified the many 
specimens referred l)y later collectors to the form bauri as belong- 



No. 21] LACK; VARIATION IN GALAPAGOS FINCHES 11 

ing to the widely variable fortis. These James and Bindloe Island 
specimens, however, are more puzzling, since they greatly exceed 
the maximum normally attained by fortis on these islands, but are 
small for magnirostris. Possibly they are fortis which wandered 
from one of the southern islands, but they might be unusually small 
magnirostris, or hybrids. 


Intermediates between Geospiza fortis and 
Geospiza scandens 

Swarth synonymized Cactomis brevirostris Ridgway with Geo- 
spiza fortis. It is represented by a partially black male from 
Charles Island in the U.S. National Museum collection, while a 
female from Indefatigable in the Rothschild Collection (No. 
516928; see also Rothschild and Hailert, 1899, p. 159) can pos- 
sibly be placed with it. These specimens are intermediate between 
fortis and scandens. Clearly Cactornis brevirostris is not a valid 
species, but whether the specimens are aberrant variants of either 
Geospiza fortis or G. scandens, or are hybrids between them, is 
uncertain. Another unsexed specimen from Indefatigable in the 
LI.S. National Museum (No. 77756) is also intermediate between 
fortis and scandens. but is much nearer to scandens than is the type 
of Cactornis brevirostris. A fourtli specimen, a black male from 
Charles Island, is also intenuediate between these two species. For 
measurements and details, see Section V. 

Geospiza fuliginosa Gould 

Plate 2, figures 1 and 2 

The rare Geospiza fuliginosa minor Rothschild and Harlert of 
Abingdon and Bindloe islands was described on the basis of its 
smaller wing, but overlapping with typical fuliginosa, however, is 
loo great in the waiter's opinion to justify this. Swarth placed the 
four specimens taken on Weninan Island under minor. Although 
all ha\ e small wings, the male has an unusually large bill, and this 
bird and one of the females show slight plumage variations in the 
direction of Geospiza difficilis septentrionalis of Wenman Island. 
Perhaps they w^ere stragglers, and conceivably hybrids, not neces- 
sarily first generation, with septentrionalis. 
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Intermediates between Geospiza fortis and 
Geospiza fuliginosa 

The differences between Geospiza fortis and G. fuliginosa are 
more clear-cut than are those between G, fortis and G. magnirostris. 
Birds intermediate in character in the Rothschild Collection were 
described by Ridgway as Geospiza harterti. The type of this form, 
from Chatham Island, is possibly an aberrant specimen of fuligi- 
nosa, but the bill is abnormally deep and the wing is long. It is well 
below the normal minimum size of fortis on Chatham Island, and 
does not suggest a hybrid between the two. 

Many specimens from the tiny islet of Daphne (between Inde- 
fatigable and James) conceivably represent an extremely small 
foiTO of fortis, as Swarth suggested on the basis of specimens from 
Daphne in the collection of the California Academy of Sciences. It 
seems highly improl)al)le, however, that fortis should be so very 
much smaller here than on either of the two neighl)oring islands 
only a few miles away. More probably, they are a hybrid popula- 
tion of G. fortis X G. fuliginosa. Birds from Crossman Island, off 
east Albemarle, are somewhat smaller than those from Daphne, 
and may also be of hybrid origin. Two others labeled ‘"‘east Albe- 
marle” seem referable to the Crossman Island form, and perhaps 
were obtained there. These are all discussed in the section on 
measurements. 

A ])lack male from Hood in the Rotlischild Collection (No. 
517663) has an unusually deep bill for fuliginosa, but, especially 
since fortis is normally absent from Hood, it is probably to be 
regarded as an aberrant specimen of fuliginosa. Two others labeled 
^"harterti’ from Hood Island are typical fuliginosa, the same apply- 
ing to two specimens from Gardner Island near Charles. 

The type of Geospiza dentirostris Gould was, I believe, correctly 
assigned by Swarth to fortis. In the British Museum there is a black 
male from Charles Island which was originally labeled fortis and 
later dentirostris, the measurements of which approach ''IiartertL^ 
Also, there is a similar specimen in the Museum of Comparative 
Zoology (No. 134630). These I consider to be unusually small 
examples of fortis. An unsexed bird from Duncan Island in the 
British Museum (No. 99.9.-1.293) has an abnormally deep bill 
l)ut is probably an aberrant specimen of fuliginosa. Hence, except 
on the tiny islets of Daphne and Crossman, intermediates between 
fortis and fuliginosa are quite rare. 
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Geospiza difiicilis superspecies 

Plate 2, figures 3 and 4 

Swarth included here the species acutirostris Ridgway of Tower 
Island, difficilis Sharpe of Abingdon Island, dehilirostris Ridgw^ay 
of James and Indefatigable islands, and septentrionalis Rothschild 
and Hartert, the last separated into the typical race on Weninan 
Island and Geospiza s. nigresceris Swailh on Culpepper Island. 
Hellmayr (1938, pp. 132—134) lists all of these as sul)species of 
Geospiza difficilis^ since they replace each other geographically and 
are quite similar in appearance. Geospiza acutirostris and G. diffi- 
cilis are not separable by plumage, and, although the fomier tends 
to have a smaller bill, measurements overlap so much that even sub- 
specific separation seems unjustified. The two forms of septentrio- 
nalis also overlap too much to justify separation. Accordingly, 
three subspecies of G, difficilis are admitted here, namely C. d, dif- 
ficilis of Tower and Abingdon islands, G. d. dehilirostris of James 
and Indefatigable islands, and G. d. septentrionalis of Culpepper 
and Wenman islands. 

One black male dehilirostris from south Alhemaile in the Roth- 
schild Collection was possibly a straggler, as no others have been 
collected there, but it may well prove to be resident locally. High 
up on Narborough Island, Beck (cf. Swarth, 1931, p. 181) re- 
ported finding a nest of dehilirostris^ but no specimen was obtained. 
However, in the Stanford Collection there am two black males 
labeled fuliginosa which seem rather too large for this species and 
Uiey have straight culniens. They may consequently be referable 
to a form of difficilis, althougli it is curious that they should more 
closely resemble difficilis I sensu stricto) of Tower and Abingdon 
islands than they do dehilirostris of James and Indefatigable. Ad- 
ditional specimens are needed in order to settle this point. 

During our stay on Indefatigable we found no Geospiza dehili- 
rostris. EiUier we overlooked it or it had disappeared. Swarth 
(MS) saw quite a number in 1932. At the same locality, Fortuna, 
he recorded Nesomimiis as being extremely abundant. In 1939, 
we found the latter to be extremely scarce there near human habi- 
tations. Conceivably the clearing of the forest and other human 
activities of recent years have indirectly caused the disappearance 
of Geospiza dehilirostris and the decrease of Nesomimiis. 

One specimen of G. fuliginosa Irom James Island (Rothschild 
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Collection, No. 517369) has the straight culmen characteristic of 
difficilis; so also has a black male (Stanford Collection, No. 5251) 
and a female (University of Michigan, No. 88889) from Abing- 
don; but all tliese specimens are typical of fuliginosa in measure- 
ments, so have been assigned to this species. They are much too 
small for difficilis^ but could conceivably be dwarf difficilis or of 
hybrid origin. Some Chatham Island specimens of fuliginosa have 
nearly straight culmens, and, since they also approach difficilis 
from Tower Island in size, might be difficult to distinguish if tlicy 
occurred on the same island. 

A black male from James Island (Rothschild Collection, No. 
517702) seems intermediate between Geospiza fortis and G. d. 
debilirostris, so that I cannot positively assign it. 

Geospiza nebulosa Gould 

The type of this species in the British Museum (No. 
37.2.21.400) was collected by Darwin; hence its locality is 
uncertain, and there is no real evidence that it came from either 
Chatham or Charles Island, as was once thought. No later speci- 
mens have ever been assigned to this form, but another of Danvun’s 
specimens (No. 55.12.19.20) labeled '"Cactornis srandens"^ 
seems to me to belong here, as it is extremely similar in size and 
shape of bill, wing length, and probably in color if allowance is 
made for fading. Swarth placed this second specimen with ^'Cac- 
tornis assirnilu^ (see Geospiza scandens)^ and synonymized the 
type of nebulosa with fortis, I cannot agree with either of these 
conclusions. The specimens seem to me to fall in the difficilis 
group, agreeing particularly in the shape of the bill, including the 
almost straight culmen. Their dimensions, however, particularly 
as regards depth of bill, are too large for them to be assigned to 
any of the present forms of difficilis, and they also lack chestnut on 
the wing bar and undertail coverts. Either, as with Geospiza rnagni- 
rostris, measurable evolution has occurred since the time of Dar- 
win’s visit, or they represent an extinct form of difficilis from 
Charles or Chatham Island, where this species is unknown today. 
Darwin’s collection also includes a typical specimen of debiliros- 
tris (originally labeled Geospiza strenua) which probably came 
from James Island, an occurrence which favors the second sugges- 
tion, although the first is not ruled out. 

If I am correct in relating G. nebulosa to the difficilis group. 
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then there is necessity for replacing the latter by the former as the 
specific name of the group. This seems inadvisable, however, since 
nchuloso is represented by only two specimens, and further is now 
extinct, so that its affinities cannot certainly be known. 

Geospiza scandens superspecies 

i’late 3, figures 1, 2, and 3 

Swarth recognized the following forms of Geospiza scandem 
(Gould): abingdoni (Sclater and Salvin) of Abingdon Island, 
rothschildi (Heller and Snodgrass) of Bindloe Island, scandens 
(Gould) of James Island, and intermedia Ridgway of Indefati- 
gable, Duncan, Albemarle, Barrington, Chatham, and Charles is- 
lands. These names are correlated with measurable differences in 
general size and size of bill, but, as Swarth states, the differences 
are so slight tliat all the birds might be placed under one name. 
The latter procedure is adopted here, since in most cases less than 
75 per cent of the specimens can be identified witli certainty. The 
specimens from James Island can be separated readily from those 
from Bindloe Island, and there is almost no overlapping, lienee 
they should bear separate names. However, the birds from Abing- 
don, Jervis, Indefatigable, etc., bridge the gap between the two. 
This would present no difficulties if James and Bindloe were at the 
two ends of a chain of linked forms, but this is not the case. James 
and Bindloe are adjacent islands, and the intermediate forms occur 
both to the north and to the south of them, making any consistent 
nomenclatorial treatment impossible. Under the circumstances, I 
consider it more jiiactical not to use subspecific names, but to refer 
to the species followed by the name of the island, as adopted in 
other species where there is much overlajiping between island 
forms. This procedure was adopted by Mayr (]932fl, pp. 5—10) 
for Foulehaio e. caruncidata which presents similar difficulties. 

As noted by Swarth ( 19.31, p. 200), Cbatbara Island specimens 
of G. scandens tend to be shorter-billed than other '^intermedia’' 
and, if the latter name is retained, the Chatham birds might be con- 
sidered as a separate fonn. Incidentally, their scarcity in collec- 
tions is because the {)lant Opiintia, to which scandens is closely 
restricted, does not occur where the collectors have worked on 
Chatham Island. We found the birds common locally, and not too 
easy to distinguish in the field from fortis; a difficulty not expe- 
rienced 'with the longer-billed scandens of Indefatigable Island. 



16 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


The three specimens assigned to the scandens group collected on 
the voyage of the ‘‘Beagle” and now in the British Museum are the 
type, a black male with so small a bill that it almost certainly came 
from James, the specimen which I have assigned to Geospizd nebu- 
losa^ and the type of Cactornis assimilis Gould. Swarth could not 
safely assign the last to any present form of scandem, but stated 
that it came nearest to Bindloe Island specimens, with which judg- 
ment I agree. 

There are three puzzling specimens, two in the Rothschild Ctd- 
lection (Nos. 517703, 517815) and one in the British Museum 
(No. 99 . 9 . -1 . 358) , two from James Island and one from (Chatham 
Island, all in immature plumage. All were labeled scandens but 
their bills are so small that I at one time thought they were dehili’ 
rostris. This was wrong, as indicated both by their coloration and 
the proportions of their bills. I am not yet altogether satisfied thal 
they are immatures of scandens, although this seems to lie the most 
probable conclusion. 

Also placed in the scandens suix^rspecies are Geospiza <\ con 'h 
rostris Ridgway of Hood Island, G. c. propinqua Ridgway of Tower 
Island, and G. c. darwini Rothschild and Hartert of (ailpepper 
Island (for the last, see note under G. magnirostris) , Tlit‘ female 
plumage, the relatively less deep bill as compared with olhei coni- 
rostris, and the song, show clearly that propinqua is closely re- 
lated to scandens. In conirostris, the females aie typi<‘ally nui(‘li 
darker than in propinqua, but simply carry further the tendency 
found ill the scandens group. The song is distinctive. The bill of 
the immature is not deep and shows a clear resemblance to that 
of scandens. The plumage of darwini is somewhat distiru'tive but 
shows resemblances to that of propinqua, while the bill is of the 
conirostris type. The writer agrees with Swarth in relating coni- 
rostris to scandens, which it replaces geographically. Stresemann 
(1936) suggested that conirostris was related to forth. One speci- 
men of conirostris from Gardner Island near Charles Island in the 
Rothschild Collection was doubtless a straggler (see Rothschild 
and Hartert, 1899, p. 159). 

Platyspiza crassirostris (Gould) 

Plate 3, figure 4 

Not separated into island forms. The type specimen has dis- 
appeared. The British Museum specimen, incorrectly listed by 
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Sharpe as the type (cf. Swarth, 1931, p. 209), is typical of Cama- 
rhynchus psittacula and Swarth suggests that it is an aberrant ex- 
ample of psittacula. 

Camarhynchus psittacula superspecies 

Plate 4, figures 1 and 2 

This includes Camarhynchus psittacula Gould of James, Inde- 
fatigable, Barrington, and GJiarles islands, C. habeli Sclater and 
Salvin of Abingdon and Bindloe islands, C, affinis Kidgway of 
Albemarle Island, and C. pauper Ridgway of Charles Island. 
Ridgway separated the form of psittacula on Charles Island as 
Camarhynchus townsendi, but Swarth provisionally synonymized 
the latter with the former, with which I fully agree as their meas- 
urements w idely overlap. Botli psittacula and pauper, two species 
of the same superspecies, occur on Charles Island, as is later dis- 
cussed in detail. 

Two specimens of psittacula from Chatham Island in the Rotli- 
scliild Collection were presumably stragglers. Gilford (1919) re- 
ported seeing this bird on Chatham. We saw none there. 

Some puzzling specimens from James, Jervis, Indefatigable, 
and S(*vmour i^lands were described by Ridgway as Camarhynchus 
incertus, Swarth referred them to affinis. In bill and j)luinage, tliey 
resemble affinis, not psittacula. Possibly all arc stragglers of af- 
finis from Albemarle Island, but there are so many that affinis is 
perhaps establishing il.s(’lf on these islands. Alternatively, psit- 
tacula may be more variable than supposed. It is possible that 
Camarhynchus psittacula and C, affinis meet on Diiman Island, 
Further collecting is much needed. 

The species here grouped with psittacula might bette‘r be clas- 
sified as subspecies oi one species, but it seems inadvisable to 
make any alteration until the problem concerning affinis has been 
cleared up. 

Camarhynchus parvulus (Gould) 

Plate 4. figure 3 

Camarhynchus parvulus salvini Ridgway of Chatham Island is 
larger than the typical race. Two specimens oi C, p, parvulus from 
Wenman Island, and three from Abingdon, all in the California 
Academy of Sciences, were perhaps straggh'rs, but at least on 
Abingdon they may well be resident. 
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Intermediates between Camarhynchus psittacula 
superspecies and Camarhynchus parvulus 

Eight specimens from south Albemarle Island, six in the col- 
lection of the California Academy of Sciences (cf. Swarth, 1931, 
p. 232) and two at Stanford, seem intermediate between Cama- 
rhynchus affinis and C. parvulus^ while two specimens from Charles 
are intermediate between pauper and parvulus. They might be ab- 
normal specimens of either species, or hybrids, 

Cactospiza pallida (Sclater and Salvin) 

Plate 4, figure 4 

Swarth recognized the following races: pallida on James, Inde- 
fatigable, and Duncan islands, producta (Ridgway) on Albemarle, 
and striatipecta Swarth on Chatham. James Island specimens are 
gray, Indefatigable specimens olive, perhaps enough to justify re- 
vival of the name hypoleuca (Ridgway) for the James Island 
birds; but the Albemarle specimens present difficulties. Cactospiza 
p. producta was separated from C. pallida by its smaller bill, but 
their measurements overlap too much to justify this. North Albe- 
marle birds arc gray, like pallida on James Island, while south 
Albemarle specimens are olivaceous, like those on Indefatigable. 
Only two races of pallida are admitted here, pallida and striati- 
pecta. 

One specimen (California Academy of Sciences Collection) 
from Charles Island is perhaps a straggler. 

Cactospiza heliobates (Snodgrass and Heller) 

Restricted to the mangrove l)elt on Albemarle and Narborough 
islands. 


Certhidea olivacea superspecies 

Plate 4, figure 5 

This form was divided by Swarth into island species which, as 
he slates, might equally have been called subspecies, as was done 
by Hellmayr (1938, pp. 142—145), and is followed here. The 
races of C. olivacea Gould are: becki Rothschild of Culpepper and 
Wenman islands, fusca Sclater and Salvin of Abingdon and Bind- 
loc islands, mentalis Ridgway of Tower Island, olivacea of James, 
Indefatigable, Albemarle, and Duncan islands, bifasciata Ridgway 
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of Barrington Island, luteola Ridgway of Chatham Island, cineras- 
cens Ridgway of Hood Island, and ridgwayi Rothschild and Har- 
tert of Charles Island. 

The Abingdon and Bindloe Island birds differ in wing length, 
but not sufficiently to justify separation. Certhidea olivacea on 
James, Indefatigable, and Albemarle islands differ almost as much 
from each other as do some of the forms separated by Swarth, so, 
as the latter states, the names salvini Ridgway and albemarlei 
Ridgway might possibly be revived for the birds on Indefatigable 
and Albemarle islands, respectively. 

Pinaroloxias inornata (Gould) 

Plate 4, figure 0 

Found on Cocos Island. In bill and food habits, it comes closest 
to Certhidea, in plumage to Geospiza difficilis septentrionalis. 

SwARTii’s New Species 

The two specimens of Camarhynchus conjimctus from Charles 
Island, the one Camarhynchus aureus from Chatliam Island, and 
the one Cartospiza giffordi from Indefatigable Island, all described 
by Swarth, arc, in my opinion, merely variants, not valid species. 
The first and second seem intermediate between Camarhynchus 
and Certhidea, the third is eitlier a diminutive Cartospiza, but witli 
buff on the upper breast, or is intermediate between Cartospiza and 
Certhidea. While their characters suggest hybridization, field ob- 
servations make this seem unlikely, for the different genera are 
quite different in their habits, and hybridization between genera 
usually occurs only in birds which form an indefinite pair-bond. 
Hence tlieir position is uncertain. 

On Indefatigable Island, the writer saw a bird identical with 
Cactospiza pallida in {)luniagc, habits, and call notes, but similar 
in size to Cartospiza gifjordi, although lacking the buff throat patch. 
Possibly it could be referred to giffordi. 



SECTION II. BREEDING BEHAVIOR 

Detailed studies of breeding behavior of the following nine 
species were made by W. H. Thompson and the writer: Geospiza 
magnirostris, fortis^ fuliginosa, scandens; Platyspiza crassirostris ; 
Camarhynchus psittacula, parvulus; Cactospiza pallida; and Cer- 
tliidea olivacea. Each of us tended to concentrate on certain species, 
but each of us worked on all species at least sufficiently to check 
on the other’s main findings. In what follows, all species are treated 
together as their behavior patterns are extremely similar excepting 
where otherwise indicated. 

The Geospizinae are so indifferent to human preseiu'c that they 
can usually be observed from a distance of from ten to twenty yards 
without causing any disturbance. Owing to the variability in plum- 
age, bill, color, and song, it was often possible to recognize indi- 
vidual birds, hence, to make day to day studies of them. Tlie early 
stages of the breeding behavior were worked out chiefly in the 
inleraiediatc forest of Chatliam, where breeding was just starting 
on our arrival. At this time observation w^as facilitated because^ the 
trees were not yet in leaf. Apart from the general problem of 
speciation in the Geospizinae, the observations are of interchl in 
that they contribute additional information on the life histories of 
tropical birds. 

Pair-Formation 

The breeding cycle follows a typical territorial passerine pat- 
tern. Outside of the breeding season many of the birds, if not all, 
are in flocks. Shortly before the beginning of th(' hea\y rains in 
December or January, the mature birds begin to leave the flocks. 
In many cases, an unmated male was seen defending a territory, 
some days later acquiring a mate, which later nested with it in 
the territory. This seemed the normal method of paii -formation. 
In a few cases, the newly foirned pair disappeared, and on several 
occasions members of a pair were seen to arrive together, the male 
claiming territory. Shift of territory shortly after pair-formation 
is not rare in other territorial birds. The possibilities of some pair- 
formation in the non-breeding flocks, and some birds remaining 
paired during the non-breeding season, are not excluded, particu- 
larly in Platyspiza crassirostris, where no flocks were seen (Gifford, 
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1919, also notes this). Wandering pairs of P. crassirostris were 
common at the beginning of the breeding season, and an occasional 
wandering pair of Geospiza forth was also seen. 

When a forth or fuliginosa in female plumage enters the terri- 
tory of an unmated male, it is sometimes chased out, but may also 
elicit a sexual reaction. Hence the unmated male probably is able 
to distinguish potential mates from other birds, including males in 
immature plumage, which were indistinguishable to us. However, 
the factors involved are unknown. 

As in warblers and buntings (Howard, 1929), but not in the 
British robin (Lack, 1939), the interval between pair-formation 
and laying, which may last a few days or at least a month, is occu- 
pied by much courtship of tlie types described later. 

Territory-Aggressive Behavior 

Eacli male or pair has a territory. As with most territorial pas- 
serine birds, it is usually impossible for a man to drive out the 
male in possession of the territory. As the observer approaches, 
the bird retreats, but when it reaches the edge of its territory it will 
not retreat farther, and eventually flies back past the observer into 
the (‘enter of the territory. The boundaries of territories were 
sharply diTmed wdiere the birds came in contact with neighboring 
males. Here l)oth males displayed aggressively at each other, and 
often each owner flew along his boundary with slow, descending, 
round-winged flight, singing hard. 

In all species except Certhidea. the male bird normally drove 
out vigorously all intruding individuals of its own species of both 
sexes. In Certhidea, the male normally drove out only tiespassing 
males, the defending male showing excited movements but rarely 
attac king a strange female. The reason for this diflerence is not 
known. The females of Geospiza vigorously drove out other fe- 
males, but never attacked intruding males in black plumage. In 
two instances, the strange intruding male evem went up to the nest 
wMtliout the owmiiig female attacking. Males in immature plumage 
were tliouglil to be abundant, but were indistinguishable to the 
observer from females, and probably to the female Geospiza loo, 
sin(*e the latter drove out all birds in female plumage. When a 
male forth^ whicli w^as mostly in streaked plumage but showed par- 
tial bhu'k feathering, trespassed, the occupying female forih started 
to attack it, but the male resisted instead of retreating, and the 
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female then desisted and fed quietly near it. The female’s mate 
shortly came up and drove the other wale away. In a second case, 
after showing some aggressive behavior toward the strange male, 
the female actually received food from it as in courtship. In a 
third instance, the intruding male, in the absence of the owner, 
proceeded to visit the nest and display to the female, who did 
nothing. 

Females of Platrspiza, Camarhynchus, and Cactospiza possibly 
behave like ihose of Geospiza, since they were seen attacking in- 
truders of tlieir own species in female plumage but did not attack 
distinctively plumaged male intruders. However, owing to the 
scarcity of distinctively plumaged males on Chatham, where most 
observations were made, the data are not really sulRcienl, One fe- 
male Platyspiza chased a black male Geospiza jortis from her nest. 
The female Certliidea did not usually show aggressive behavior 
toward intruders of either sex, but apparently chased them rarely. 

Away from the center of the territory, intruders of either sex 
feeding on the ground arc sometimes tolerated in their territory by 
members of the esiablished pair, which may even feed with them. 
This was noted once in Cactospiza pallida and several times in 
Geospiza jortis and in G, faliginosa. Two incidents are of special 
interest. Near the edge of, but definitely inside of its own territory, 
a pair of jortis was feeding on the ground together with a strange 
jortis in female plumage. After some minutes, the pair flew to the 
center of the lerrilory, and a moment later the intruder followed 
the pair (a social response) and was promptly driven out. On an- 
other occasion, a male juliginosa was feeding on the ground ten 
yards inside the territory of the neighboring male, which fed peace- 
ably beside it. After an interval, the intruder stopped feeding and 
flew to a piece of lichen on a bush six feet off the ground. The 
owner promptly attacked and drove it out, singing loudly, and when 
it attempted to return drove it out again. The significance of lichen 
clumps in nest display is discussed later. By its action, the inlrud- 
ing male became a sexual rival instead of a food companion. A 
parallel case involving song-posls is described for Antlius pratensis 
by Venables (3937, p. 77). 

Most territorial birds keep a strict lookout for intruders. This 
was not the case in the Geospizinae. Especially in Geospiza jortis, 
G. juliginosa, and Camarhynchus parvulus, intruding males were 
sometimes in the territory for several minutes, and might even have 
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visited several display nests, before they were detected by the de- 
fending male, who might have been only ten yards away, but look- 
ing in another direction. 

When an intruder was seen, the defending male normally flew 
to it, at which the intruder usually flew off and was pursued out of 
tlie territory. If the intruder did not retreat, the owmer normally 
flew around to perch directly in front of it, and if it still did not 
retreat, gripped its beak. The intruder soon retired. Song and 
threat postures also were used in attack, particularly between full- 
plumaged males, and especially between neighboring males on tlie 
edges of their territories. These remarks apply to all except Cer- 
thidea. When the occupying male saw an intruder in the territory, 
it usually uttered a special part of its song. An intruding male 
usually gave the same phrase in reply, at wliich the owner promptly 
attacked and drove it out. Silent birds, usually females, were 
sometimes, but not often, attacked. In Certhidea, too, the fights, 
particularly between neighboring males, were apt to be fiercer, 
and the birds not infrequently fell interlocked to the ground, peck- 
ing hard. 

The male normally confined his singing, attacking, and nest- 
building to his own territory. The pair did much of its feeding 
inside the territory, but also considerable outside of it. Sex-chases, 
male pursuing female, often took the members of the pair far 
outside of their own territory. Tliese sex-chasing intruders par- 
ticularly excited territorial owners. 

Functions of Song 

Male song serves the same functions as in other territorial spe- 
cies, that is advertisement to females and to neighboring males. 
It is loud in the unmated male, also in newly paired males. It 
declines conspicuously during incubation. It is especially loud 
during and just after attacks on intruders and sometimes when tlie 
male displays to the female. The song is delivered fjom perches in 
the territory, also, in all except Certhidea, during a special flight, 
slow^er with more rounded wdngs, usually descending from a higher 
branch to a lower. This song-flight is also common wdien going to 
or from tlie nest during display-building. In Cactospiza pallida^ 
as in the other species., the song-flight is normally from one branch 
to another below^ tlie canopy of the forest trees. How^ever, where 
this species occurs in the six- to tenffoot scnib in the higher hills, 



24 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


the same movements result in an aerial song-flight above the low 
trees, which makes the bird conspicuous for a long distance. 

Postures — Secondary Sexual Characters 

The postures of the Geospizinae are often vigorous and excited 
but, like their songs, are unspecialized. Sometimes the wings were 
fully expanded and held out, the bird at times turning from one 
side to tlie other in this position, which occasionally involved turn- 
ing its back on the bird to which it was posturing. Sometimes the 
expanded wings were vibrated slowly up and down. Sometimes the 
wings were only partially expanded, somewhat lowered and quiv- 
ered rapidly. Sometimes the tail was spread laterally but not 
erected. These postures were extremely similar in all the species, 
excepting that in Certhidea wing-quivering was normal, but full ex- 
pansion with the motionless wings was seen only once. Loud song 
frequently accompanied the posturing. 

This posturing was used equally in aggressive l)ehavior against 
intruders and in sexual behavior between the members of the pair. 
The sexes had similar postures, although males postured much more 
often than females. Usually birds have different attitudes for ag- 
gressive and sexual behavior, but this is not the case in the Geo- 
spizinae. Furthermore, fledglings begging food from adulls used 
the same posture with quivering, dropped wings or with wings 
fully expanded and moved up and down. 

The postures exhibit no special plumage markings. The only 
striking color on the otherwise black male is seen on the under-tail 
coverts which are tipped with whitish. These are not displayed. 
When feeding on the ground, birds of both sexes are apt to spread 
and elevate the tail, which in the male reveals the under-tail coverts. 
The color of these coverts either was acquired incidentally, or 
would seem to have lost any function which it once possessed. 

The males of some forms of Certhidea olivacea show an orange 
patch on the throat and breast. The normal postures do not spe- 
cially display the breast, but twice we saw a male stretch its breast 
somewhat when another species came to its nest. At least in C. o. 
olivacea of Indefatigable and C. o. luteola of Chatham, the orange 
patch seems to have no function today. 

Males of Geospiza frequently breed in immature plumage, or 
in partially adult plumage. Tlie behavior and postures of such 
individuals seemed identical with those of males in full plumage. 
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The same applied to males of Platyspiza^ Carnarhynchus, and Cacto- 
spiza^ in which breeding in immature plumage is progressively 
more regular. 

Nest-Building 

In the Geospizinae, nest-building is closely linked with display, 
as occurs in some other birds which do not have enemies at tlie 
nest, as, for instance, the herons. The male often starts several 
nests, usually based on the remains of old ones from the previous 
year, which are to be seen everywhere in the forest. Early in the 
breeding season, building is sporadic, the male may pick up ma- 
terial then drop it and do something else, or may visil several nests 
one after the other. The male frequently sings when building. Nest- 
visiting and -building are greatly stimulated by the })resence of 
a female, and their part in pair-fonnation was particularly well 
shown when a female Cactospiza pallida settled on the boundary 
between the territories of two immated males. Both promptly sang 
violently, displayed, and made building movements at lichen tufts. 
The female left shortly. Many similar incidents were noted. 

When the female is near, the male may enter one nest after an- 
other, often singing and posturing in the entrance or going in and 
out as if to persuade her to enter. If the male does not yet have a 
nest of his own, he will often visit the nest of another species of 
Geospizinae. For exam})le, a displaying male Camarlroichus par^ 
Vidus entered the nest where a female Cactospiza pallida was incu- 
bating and was chas('d out. A male Certhideo was often seen to 
visit the nest of a Gcospiza fortis. or tlu' reverse: the smaller species 
offered no resistance; the larger, if present at the time, ( hased away 
the intruder. Many similar happenings have been record('d in all 
the other species. During two days’ observation, one courting male 
Gcospiza fuliginosa Avas seen to visit eight nests regularly, some of 
which were also visited by four other species, namely G, fortis^ 
Platyspiza crassirostris, Camarhynchus parvuliis^ and Ccrtliidea. 
When no nest of any kind is present in the territory, the male fre- 
quently visits lichen tufts, the most common nest material, and acts 
as if these were a nest; occasionally clumps of other vegetation 
have served, and in one case a strip of linen on a bush. 

The male frequently deserts the first nests. In later stages, the 
female takes part in building, and sometimes has been seen to build 
alteniately in two of the male's display nests. However, the pair 
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soon concentrates on one nest. Even then they might desert and start 
yet another nest, or more usually take over the partially built and 
deserted nest of another species. In some instances, the whole of 
the nest eventually used for breeding was built by the female. 

Sexual Flights 

As in the warblers and buntings (Howard, 1929), sexual flights 
are a prominent feature of courtship. The male pursues the female, 
often singing, and sometimes carrying building material. The 
wings may be spread so that they appear broader than usual. The 
writer agrees with Howard in interpreting tliese flights as incipient 
attempts of the male to copulate, the female taking flight before 
the male reaches her. This does not mean, however, as Howard 
implies, that the male is necessarily able to copulate. Initiatory 
movements, sometimes called symbolic, are frequent in the court- 
ship of many birds and sexual flights come in this category. In one 
case, the male was clearly ready to sex-chase but not to copulate, 
for when a female magnirostris invited the male to copulate he did 
not respond; the female then flew off and the male promptly com- 
menced sex-chasing. Not infrequently, sex-chases were initialed by 
the female. The sexual posture of the stationary male with flutter- 
ing wings may be regarded as an initiatory movement of sexual 
flight. 

Copulation 

Copulation is normally initiated by the female assuming a posi- 
tion similar to that of many other passerine birds, motionless with 
bill sometimes pointing upward. A similar posture with bill up- 
ward was occasionally seen in the courting male. On two occasions, 
a male Cerihidea attempted to mount a female which had not as- 
sumed the invitation posture, once when the female was temporarily 
entangled in lichen. 

Courtship Feeding 

As in many other species, the male feeds the female not only 
during incubation but aLso throughout courtship. In all species the 
fo(»d was fu st swallowed by the male, and then, almost immediately 
afterward, regurgitated to the female, often with much saliva. In 
Geospiza^ berries and more rarely caterpillars were the chief food 
{)ass(‘.d. In Cerihidea and Cactospiza, insects were primarily used. 
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In one instance, a male and female Platyspiza crassirostris were 
seen to pass the same caterpillar from one to the other several times, 
but such an exchange was not othemise observed. Often early in 
the breeding season no food was passed; the birds simply touched 
bills. Such billing is another example of an initiatory movement 
in courtship behavior. 

Normally the courtship feeding had no connection with other 
courtship, but in one instance a male Carnarhynchus parvulus fed 
the female while copulating (W. II. Thompson). Conceivably the 
vertical bill of the female in the copulatory attitude is a relic of a 
former feeding habit which has now almost disappeared in the be- 
havior of the Geospizinae. For a general discussion of courtship 
feeding, see Lack (1940a). 

Order of Breeding Cycle 

In the buntings. Howard (1929, pp. 1-27) described a definite 
secpience of breeding behavior. In the Geospizinae, some of the 
phases are variable in their order of occurrence. For instance, one 
male claimed a territory with song but had no mate and no nest 
interest, while a neighboring unmated male was building rapidly. 
Another male already had a mate, but neither sex showed any in- 
terest in building. Again, in some cases courtship feeding was seen 
within an hour or two of tlie formation of the jiair, in another 
instance it was not observed before incubation started. 

Incubation and Feeding of the Young 

Incubation was studied but slightly because almost all of the 
nests were out of reach. For all the species observed, four was the 
usual number of eggs; one pair of fidiginosa reared five young. In 
one magnirostris nest, the first, second, and third eggs were laid on 
consecutive days, while the time of laying of the fourth was not 
I’ccorded. The young hatched, one on the 14th, one on the 15th, 
and two on the 16lh days after die laying of the first egg, and they 
left the nest twelve days after the last one hatcluxl. 'fhe female 
occasionall) brooded the young for five days after the first young 
hatched. 

Only the female incubates. At intervals the male appears, calls 
her off the nest and feeds her. When some young magnirostris 
were newly batched, the male not infreipienlly fed the female on 
the nest itself, but this was not ol)sei'ved during incubation. The 



28 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


female tended not to incu})ate during the heat of the day. The tem- 
perature of the eggs inside the nest was taken on two occasions: 
at 2:00 p.m. sun-time when the air temperature was 84'' F. the eggs 
were at 98° F.; on tlie following day half an hour after noon with 
the air at 83° F. the eggs were at 96.5° F. In neither instance had 
the female been incubating for several hours. Clearly she had 
little need to. 

Both sexes feed the young in the nest. In all birds observed, 
the female fed the young more frequently than the male, coming 
approximately every 20 minutes with food during the early morn- 
ing and evening, at greater intervals during the heat of the day, 
while the male came every 30 or 40 minutes. During the first day 
or two, the male sometimes fed the female, who then fed the young. 

Feeding was by regurgitation. The food for the young in magni- 
rostris, fortis, and fuligiiiosa consisted primarily of sphingid cater- 
pillars, at that time extremely common in the coastal zone, and also 
berries. In tlie higher parts of the intennedialc zone caterpillars 
were scarce and berries were the main diet. These would seem to 
provide inadequate nutrition for the young, but much saliva passed 
with them, and this perhaps contained nutriment. Certhidea fed 
its young primarily on small insects. 

Once the young leave the nest they are fed exclusively by the 
male. When two out of four young magiiirostris had left a nest the 
female merely seemed l)ewildercd by the food-begging of lliese two 
ixuched close to the nest, and she fed only the two inside*. The 
posture of tlie young begging for food is with fluttering and ex- 
panded wings like that of courtship display. As soon as the fledg- 
lings leave the nest, they tend to posture at any moving bird, in- 
(tluding any species of Gcospizinae which happens to (*ome near. 
Young fuligiiiosa have been seen to posture at an adult magniros- 
tris^ also vice versa, and young scandens have been seen to posture 
at l)oth. Evidently the external stimulus which releases food- 
begging is a simple one. The main factor in tlie parents’ location 
of the young is therefore supplied by the latter, proliably correlated 
with the complete absence of enemies; the fledglings are much 
more conspicuous in their behavior than European passerine birds 
could afford to be. 

The female disappears when the young leave the nest. During 
the preceding few days there is sometimes a resumption of sexual 
activities between the members of the pair, chiefly sex-chasing and 
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rarely copulation. It is, therefore, possible tliat the female goes 
off and starts a new brood, but since she always moved immedi- 
ately away from the first brood this was not determined. Beebe 
(1924, pp. 260-261) recorded two parents feeding a fledgling 
and at the same time frequenting a nest with one egg, but this obser- 
vation does not fit into the breeding pattern as observed by us. 

Nature of Adult Songs 

The songs of all of the species are of primitive pattern, un- 
musical, with no complex phrases. The lone of the larger species, 
at its best, approaches that of Agelaius and Xantliocephalus, two 
North American icterids. 

Omitting Certhidca and Platyspiza, the typical songs of every 
species could be represented by some such words as ‘'tchur tchur 
tchur tchur” (monosyllabic type) or “tchur-wee tchur-wee tchur- 
wee”’ (disyllabic type). In addition, other phrasings occur in all 
of the species, such as: “tchur-lee-tce-tee,” ‘^tee-chur,” and others. 
The phrases and number of notes, that is the "'pattern” of the song, 
being so varialde, the chief differences between the various species 
lie in the quality, and to a less extent in the lime intervals between 
the notes. Hence, any attempt to describe the differences by means 
of human syllables breaks down hopelessly. With practice, it is 
possible for a field observer to identify correctly most of tlie adult 
songs heard, as indicated below: 

Gcospiza magnirostris. — Of a slower tempo than tliat of other 
forms of Gcospiza and more melodious and forceful. Some indi- 
viduals were indistinguishable from forth or scandens, Tliose on 
Tower Island seemed indistinguishable from those on Indefatigable. 

Gcospiza forth -—A generalized type of song, usually harsh, 
occasionally more melodious and usually stronger than in f uligi- 
nose, Some individuals were indistinguishable from magnirosiris^ 
fuliginosa^ scandens^ and occasionally from Cactospiza, and one 
came extremely close to Platyspiza, 

Gcospiza faliginosa, — Typically like fortis, but weaker. This 
is the most generalized song of all the Ceospizinae. While many 
individuals were distinguishable, some were not separable from 
forthy scandens^ or Camarhynchus parvulus, A disyllabic form of 
song was more common than the monosyllabic. 

Gcospiza difficilh difficilis, — Although this species so closely 
resembles fuliginosa in appearance, its song is distinctive, consist- 
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ing of short and more feeble notes, often with a hissing note in the 
middle^ so that in timbre it approaches the song of Certhidea. 

Geospiza difficilis debilirostris. — (Not heard by us) Swarth 
(MS) states that the song is very distinct ‘‘like a tiny siren running 
down.” 

Geospiza scandens. — Typically a rapid succession of notes. In 
tone quality usually intermediate between fortis and fuliginosa, 
often, but by no means always, with more syllables in each phrase. 
Usually all syllables were of the same quality, but a “disyllabic” 
type also occurred. Some individuals were indistinguishable from 
magnirostris^ fortis, fuliginosa, and Cactospiza. 

Geospiza conirostris propinqua. — The few individuals heard 
had a song consisting of a rapid succession of notes, indistinguish- 
able from the song of scandens on Indefatigable. 

Geospiza conirostris conirostris. — Rather distinctive song, usu- 
ally fairly musical. Some individuals were perhaps indistinguish- 
able from fortis, scandens. and Platyspiza crassiroslris. 

Platyspiza crassirostris. — More distinctive than most. Several 
rather musical notes run into a grinding “chiirr,” this phrasing 
being remarkaldy constant and specific allhougli in rjuality it varies 
slightly, particularly the vigor of the “churr.” As in other spe(*ics, 
a “hiss” is sometimes added to the song phrase. 

Camarhynchus psittacula. — Two main types of song, one soft, 
rather slow, disyllabic, and the second, a rapidly repealed sina^es- 
sion of harsh notes, similar to Cactospiza but less strong. A tyjiical 
“churr” and a high-pitched, rapid succession of “see’" not(\s arc 
often added to the song phrase. 

Camarhynchus parvulus. — ^Two main types of song, one a rap- 
idly repeated succession of similar harsh notes, the second, various 
combinations of two types of harsh notes succeeding each other 
rapidly, the phrasing and accenting being extremely variable. 
Some types were reminiscent of one call of the great tit {Paras 
major). The second type is usually harsher and shorter than the 
disyllabic type in Camarhynchus psittacula, but musical varieties 
occur. A “churr” and a long-drawn “sec” may be added to the 
song, but less commonly than in psittacula or Cactospiza pallida. 
Some individuals have been confused with psittacula or Geospiza 
fuliginosa. Near tlie summit of Indefatigable nearly all the par- 
vulus had musical songs, whereas in the intermediate zone they 
were normally harsher. 
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CdCtospizQ pullidc, rapid succ6ssion usually of seven to 
eight notes, often more, with either all of one type or of two. Typi- 
cally loud, and usually more musical than in otlier species, Ijut 
harsher in some individuals. Phrasing and tone were extremely 
variable. A '‘churr” and long-drawn ‘‘see” were joined with the 
song much more frequently than in other species. Occasional indi- 
viduals liav(^ jjeen confused with Geospiza fortis, G. scandens, 
Carnarhynchus psiUocula, and, in pattern but not in volume, with 
Camarhynchus parvulus and Certhidea, 

Certhidea olivacea. — A rapid succession of notes thinner than 
any other Geospizinae except Geospiza d. difficilis from Tower 
Island. In Certhidea olivacea luteola of Chatham Island, the main 
song is reminiscent of the European wren {Troglodytes troglo- 
dytes), In Certhidea olivacea on Indefatigable, theie were typically 
far fewer notes in the phrase, wdiich was a little louder and more 
harsh than in the Chatham birds, being not unlike the song of 
parvulus. One rapidly repeated succession of notes was common 
to the song in both islands. 

Song Differences and Evolution 

As might [)e expected, the songs of the different genera are more 
distinctive than are those of closely related species, but even here 
considerable overlapping occurs. Points of special interest (see 
later discussions) are: the song of Geospiza conirostris propinqua 
seems indistinguishable fiom that of G, scandens of Indefatigalde, 
one of several links between! these forms. The song of G. c, coni- 
rostris is typically more differentiated, and bears no particular 
resemblance to that of scandens or propinqua. The song of G, d, 
difficilis from Tower Island is quite distinct from that of fiiliginosa, 
a species which it resembles greatly in appearance, and from which 
it probably was evolved. Platyspiza crassirostris has the most spe- 
cializcnl and constant song of any form, wdth no particular resem- 
blance to the song of Camarhynchus, the genus in wdiich il w^as 
usually placed until Ridgway and Swarth erected a newr genus for 
it. Cactospiza pallida was formerly classified with Geospiza scan- 
dens, owing to their superficially similar bills. I rom its plumage, 
Swarth and others placed it next to Camarhynchus^ and its song, as 
well as its feeding habits, strongly support this. In Certhidea the 
song is, like all its characters, more distinctive than that of the otlier 
Geospizinae, but shows obvious gGospizid affinities. In general, if 
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song could be more objectively recorded, it might be a valuable 
guide to classification. 

The function of most bird song is advertisement by the unmated 
male to females in search of mates, and to rival males. The songs 
of closely related species are normally distinctive, which facilitates 
the female in finding a mate of her own species. The overlapping 
between the songs of the different species of Geospizinae is highly 
unusual among birds. Of special significance is the fact that the 
patterns of the songs overlap, tlie differences being mainly in qual- 
ity, and very possibly non-adaptive. Song may not be of funda- 
mental importance in keeping these species apart, although the 
possibility remains that, while the songs overlap to human ears, 
the birds detect differences. However, in a wide experience with 
European and other birds neither W. H. Thompson nor the writer 
have experienced similar difficulties in identification. 

Juvenile Song 

Juvenile song occurs in all species. It is sometimes like adult 
song, but tends to be more variable and so is less easily identified. 
Often “churr,’’ ‘4iiss,” ‘"zip” and other odd notes are introduced, 
the whole being roughly strung together and often uttered quietly, 
almost “conversationally” and directed at no special object. This 
song is frequently heard from males in streaked and partially 
streaked plumage while still in the non-breeding flocks, and has 
been heard from young which could not have been out of the nest 
for more than a month. Also some streaked male fortis acquiring 
their territories have begun with such song bul much louder, grad- 
ually changing to an adult song in the course of several days. 

Call Notes 

The calls of all the species are, like their songs, simple and 
generalized. A note which might be written “tchra” in some species, 
varying toward “keu” in others, is used in aggressive, sexual, and 
social behavior. Tlie female sometimes repeats this note rapidly 
and in a higher pitch, especially under sexual excitement. W. H. 
Thompson describes a female “song” in Cactospiza pallida, but if 
we heard the same note, the writer considers that it was simply this 
excited call. All species also have a “hiss” and various clicking 
notes. The “hiss” is heard in fortis and fiiliginosa particularly 
when the pair meet at the nest. 
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In Certhidea, the songs and calls seem of greater importance 
than in the other species. The pair constantly keeps in touch by 
calling, and an intruding male is also recognized by his voice. 

Attacks on Alien Species 

All of the species watched were, at times, seen to attack indi- 
viduals of most of tlie other species of Gcospizinae. Occasionally 
aggressive individuals also attacked mockingbirds {Nexomimus), 
warblers {Deridroica petechia), and flycatchers {Myiarchus magni- 
rostris). As in other territorial lurds, attacks on alien species were 
usually sporadic and rarely continued for long. 

Although aggressive behavior was often directed at other spe- 
cies, this was not observed for sexual behavior except that a mated 
female fortis once followed a singing unruated male fuliginoxa, 
and the female’s male, who was near by, ignored tliis. 

Species Recognition 

Frequently, upon seeing an individual of a strange species enter 
its territory, the male would fly down as if to attack, coming around 
in front as if to grip its bill, and then the whole behavior would 
collapse. This was observed in Gevxpiza magniroxlrix against G. 
fortix; in fortis against fuliginoxa and Cactospiza; in fuliginoxa 
against fortis; and in Camarhynchus psiltacula against parrulux. 
It happened so often that it seemed clear that the si)ecies recognized 
each other primarily l)v dillercnces in the bills. It should be noted 
that the plumage of the s[)ecies concerned is so similar that recog- 
nition from behind is difficult or impo.ssihle for the human observer. 
This behavior fils Tinbergen's views (iy.‘i9) on the imiwitance of 
fir.st and second reactions in social encounters in biids, the first 
reaction released by a very general signal, the second by a more 
precise and specific one. The importance of specific recognition 
through bill dilfeience is discussed in a later section. 

Field Expehiments 

A caged male and then a caged female foitix were placed at 
different times in the lerril(»ries of two mated pairs and one un- 
mated male fortis. The wild birds came down lo the cage, showed 
mild interest, but soon left. A caged male and female fuliginoxa 
were presented lo four wdld male fuliginoxa with a similar negative 
result. This is in marked contrast to the behavior ol the llritish 
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robin (Lack, 1939) and chaffinch (Lack, 1941) which attacked 
such caged specimens. 

Experiments with mounted birds were more effective. Mounted 
specimens of a black male fuliginosa and of a fuliginosa in female 
plumage, a similar pair of fortis, and a Camarhynchus parvulus in 
female plumage were perched as naturally as possible near dif- 
ferent fuliginosa nests, one mount being presented at a time. Ex- 
periments on the British robin (Lack, 1939) showed that a bird 
sooner or later ceases to take notice of a mounted specimen. When 
a second specimen is presented to a bird, its reaction tends to be 
less intense, irrespective of the nature of the specimen. Hence an 
increase in the intensity of the reaction to the second specimen can 
safely be correlated with the nature of the specimen but a decrease 
cannot. These points were borne in mind in the following experi- 
ments. 

Experiments were performed on 16 male fuliginosa, 14 mated, 
two unmated, and on the 14 mated females, all building or courting 
birds. 

Behavior of male. — Of 16 males presented with a black male 
mount, seven showed neither aggressive nor sexual behavior, ap- 
pearing either to be uninterested or slightly aJanned; two showed 
mild excitement; seven showed marked aggressive behavior, tliree 
of which also showed sexual behavior, in two cases mild, in the 
third more intense. When presented next with the female mount, 
one showed mild aggressive behavior, three attacked vigorously, 
three others showed strong sexual behavior, and the other nine took 
no special notice. The males always attacked by pecking at the 
bill of the mount. 

Males probably attacked male and female mounts about equally. 
The apparent decline in intensity of aggressive reaction to the 
female mounts is interpretable through the waning in the intensity 
of reaction with repetition, as already noted. 

The three males which reacted sexually to the male mount first 
attacked the specimen by standing on its back; from this they passed 
into definite copulatory actions, but two of them quickly desisted. 
One of the latter flew straight from the back of the male mount to 
copulate with his own female, and both were subsequently uninter- 
ested in all mounts, including the female mount. The third bird, 
after a vigorous attack, copulated vigorously with the male mount; 
then when presented with the female mount it again copulated vig- 
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orously; presented with a female fortis it continued to display sex- 
ually but without copulating; presented again with a female fuligi-- 
nosa there was an immediate increase in sexual display; presented 
with the male jidiginosa mount again, it showed no interest; pre- 
sented with the female fuliginosa, it again displayed sexually. 
Hence, although this last bird copulated with a male mount, it re- 
sponded sexually in a greater degree to the female mount. This 
point could not be tested with the other two males since lliey so 
quickly lost interest in all mounts. Of the other two males which 
copulated vigorously with the female mount, one had shown no 
interest in the male mount, the other liad attacked it vigorously, 
but showed no sexual response. 

The reaction of one male to a mounted female fortis has been 
described. The other two birds which reacred sexually to the female 
fuliginosa mount were also presented subsequently with a female 
fortis. One of these, like the bird already described, showed a mild 
sexual reaction, including an allempted (population with the fortis 
mount, but this was not so intense as that delivered either before or 
subsequently to a mounted female fuliginosa. The other showed no 
reaction to the female fortis though subsequently it again reacted 
sexually to the female fuliginosa mount. 

A bird whose aggressive reaction to the male mount had been 
strong was also tested with a mounted male fortis and attacked it; 
the same bird a moment later did not attack a live male fortis which 
perched close to the nest. 

Behavior of female. — In nature the female does not attack 
black male intruders, hence it is not surprising to find that of the 
14 females presented with a male mount, 13 showed no aggressive 
behavior, and the other delivered only two small pecks. No female 
attempted to court the male mount. 

When presented with the female mount, five females attaipked 
vigorously. Three of these were subsequently presented with a 
female fortis mount, at which two promptly (leased to react aggres- 
sively, altliough one subse(|uently reacted strongly to a female 
fuliginosa; the other attacked the female fortis and sulxsequently 
attacked the female fuliginosa more vigorously. 

Of two birds presented with a mounted female Caniarhynchus 
parvulus^ one attacked quite as violently as it attacked a mount of 
its own species, although the same bird showed no aggressive be- 
havior to the female fortis mount! The other bird showed a more 
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intense reaction to its own mount than to the parvulus. The reac- 
tion of a third individual to a mounted parvulus was, as in its 
response to a mounted female Geospiza fuliginosa^ negative, but 
it is of interest since a few moments later it attacked a live parvulus 
which happened to alight near by. 

Experiments with Geospiza fortis. — Three males were tested 
with rather indefinite results. One pulled at the bill of the black 
male fortis mount, probably trying to feed it, and later mounted, 
probably an incipient copulatory action. One of the others postured 
excitedly, either in aggression or in courtship; tlie other attacked 
mildly. 

Summary of Experiments on Geospiza fuliginosa with 
Mounted Birds 

1. Variability, — Although the mounted specimens were always 
placed in similar situations, various birds reacted quite differently 
to them. Similar individual variation occurred with the British 
robin (Lack, op. cit.). 

2. Sex discrimination. — Too much must not be argued from 
experiments with mounted birds, since the situation presented is 
unnatural, and it seems probable that a motionless bii'd is an im- 
portant factor in the external situation normally releasing copula- 
tory behavior, which may help to explain the action of the male 
fuliginosa which copulated with male mounts. Some sex discrimi- 
nation by plumage clearly exists, since two males which reacted 
sexually to the female mount showed no sexual behavior loward 
the male mount; also one male which showed some sexual behavior 
toward the male mount, showed more to the female mount. The 
two other males which copulated with the male mount subsequently 
lost interest in all mounts. In their experiments with various sex- 
ually dimorphic North American birds. Noble and Vogt (1935) 
found complete sex discrimination of mounted specimens except 
by juvenile birds. Hence sexual differences in plumage are per- 
haps less important in the lives of the Geospizinae than in most 
sexually dimorphic birds. It should be remembered that many 
males breed in plumage indistinguishable from that of the female. 

3. Species discrimination. — Here also too much must not be 
expected from the experiments. Probably a foreign species would 
not normally give the signal for copulation. Also in two instances 
the wild bird’s reaction toward the mount of a foreign species was 



No. 21] 


LACK: VARIATION IN GALAPAGOS FINCHES 


37 


different from its behavior toward a living individual of the same 
species a few moments later. 

The experiments, however, show that even under artifuual con- 
ditions a wild fuliginosa does differentiate, to some extent at least, 
a member of its own species from jortis, even when this difference 
is reduced, for practical purposes, to a dilfereiiee in bill, for the 
forth and fuliginosa specimens were stuffed so that the difference 
in general size was small. 

The critical experiments occurred with three male and two fe- 
male fuliginosa. The three males (a) reacted sexually to a mounted 
female fuliginosa; {h) presented with a mounted female fortis^ one 
did not respond, the other two reacted sexually but more mildly; 
(c) presented again with a mounted female fuliginosa^ all three 
reacted sexually and more intensely than to the mounted female 
fortis^ despite the fact that reactions to mounted specimens wane 
with repetition. The two females («) vigorously attacked a mounted 
female fuliginosa; (h) presented with a mounted female forth, 
one ceased to attack, the other attacked but not so strongly as be- 
fore; (c) presented again witli a mounted female fuliginosa, both 
attacked it vigorously, the second bird more vigorously than before. 
The example of a third female is suggestive but not conclusive. 
The bird vigorously attacked a mounted female fuliginosa; when 
a mounted female fortis w^as substituted it ceased to attack; after 
this it lost interest in all mounts. 

To summarize, some sexual discrimination by plumage and 
some species discrimination by bill differences occurs in Gcospiza 
fuliginosa^ but iieitlier is absolute, at least under the artificial con- 
ditions of the experiments. 

Breeding Behavior and Evolution in the Geospizinae 

All the breeding habits of the different genera and species of 
Geospizinae are extremely similar. The accpiiring and maintaining 
of territory, pair-formation, threat and sexual postures, display- 
building, nest-visiting, sexual flights, courtship feeding, the attitude 
in copulation, the position and structure of the nest, and the share 
of the sexes in incubation and the feeding of the young follow^ the 
same pattern. The songs and call notes are similar and are used in 
the same sorts of situations. This is all the more remarkable since 
the species of Geospiza are finch-like in general habits, Cactospiza 
climbs trees, and Certhidea is so like a warbler that it was at one 
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time classified with the North American warblers (Compsolhly- 
pidae). There are slight differences between some of the species, 
particularly Certhidea, while Cactospiza seems more excitable than 
some of the others. In the Geospizinae, breeding habits have been 
far more conservative in evolution than feeding habits, which are 
described later. In general, patterns of breeding behavior seem a 
valuable guide to bird classification, although it is not true of all 
bird groups that the breeding habits are more conservative than the 
feeding habits. The gallinaceous birds, the birds of paradise (Para- 
diseidae) and the Icteridae, illustrate the opposite. 

The extremely generalized nature of display and song in the 
Geospizinae is of great interest. Perhaps correlated with this is the 
frequency with which male birds breed before lliey attain their full 
male plumage. Il is possible that these facts are all correlated 
with a general decrease in the intensity of sexual selection in small 
island populations, but the nature of this correlation, if any, is 
obscure. 



SECTION III. ECOLOGY 

This section is based upon detailed work on llie islands of Chal- 
ham and Indefatigable by W. H. Thompson and the writer, and 
brief visits by the writer to Hood on Januaiw 30 and to Tower on 
April 3 in 1939. 


Food 

The differences between the bills of the various species of Geo- 
spizinac were formerly attributed to differences in diet. Snodgrass 
(1902, pp. 380-381 ) was the first to investigate this problem seri- 
ously and concluded that in the genus Geospiza ‘‘tliere is no corre- 
lation between the food and the size and shape of the l)i]l.” The 
only differenc e he found was that ‘"birds with small bills eat only 
small seeds; birds with laigc bills eat both small and large seeds.” 
This statement was based chiefly on a comparison of the small- 
billed fuliginosa with the larger-billed forth, magnirostris, and 
conirostris. 

The present expedition did not make detailed stomach analyses, 
but instead concentrated on field observations of the food taken 
and especially on the manner of feeding. The results for each 
species are summarized, supplemented by references to Gifford 
(1919). 

Geospiza magnirostris, — ^Mainly native fruits and berries, such 
as those of Toutnefortia, Maytenus, Cordia, and Croton: nectar 
from the flowers of Cordia lutea and others; the staminatc flowers 
of Croton scoideri; the young green leaves of trees; various seeds; 
large green sphingid caterpillars and occasionally other larvae. 
Geospiza magnirostris feeds both in trees and upon the giound, the 
latter especially outside of the breeding season. Beebe (1924, p. 
266) records it as feeding on ants. Swarlh (MS) records magni- 
rostris digging in the sand on James Island. 

Geospiza forth, — Food and feeding habits similar to those of 
magnirostris; the same kinds of fruits, also the fallen fruits of 
manzanillo (Hippomarw mancinella), flowers (cliiefly tree flow- 
ers), leaf buds and voiing leaves, caterpillars, se(‘ds, and occasional 
small insects. Beebe (supra^ cit,) states that ants are takcai occ'a- 
sionally. 

Geospiza fuliginosa, — Has the most vaiied did of any of the 



40 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. PArERS 


Geospizinae. Its food includes almost everything taken by fortis 
excepting the larger fruits and seeds, like those of the manzanillo. 
Grass seed, which is taken only occasionally by fortis, and not re- 
corded in inagnirostris, forms an extremely important item of diet. 
Geospiza fuliginosa occasionally visits the flowers of Opuntia which 
was not observed in fortis, and also regularly eats green buds and 
young leaves, other dowers, small green caterpillars, and pecks 
about on the ground, proI)al)Iy taking small seeds and insects. 
Beebe (supra cit.) records that spiders are sometimes taken by 
members of this species. Gilford states that the bulk of the food 
consists of small seeds but also records pulp of fallen Opuntia 
blossoms, leaves, introduced fruits, carrion, refuse, and marine 
worms taken below high-tide mark. 

Geospiza difficilis debilirostris. — Not obseiTed by us; said to 
feed on the forest floor (Gifford, op. cit., p. 238). 

Geospiza difficilis septentrionalis. — Harris (1899, pp. 89-91) 
and Drowne (1899, pp. 107-111) record this bird as walking 
about on the backs of nesting bool)ies (SuJa dactylatra grand 
Rothschild) and picking off insects; also feeding on (‘arrion. Gif- 
ford (op. cit., pp. 241-242) re(‘ords tliat they feed chiefly on the 
ground where they scratch and dig, also on leaves, cactus, and, in 
one instance, on the blood of a shot bird. 

Geospiza scandens. — Early in the breeding season this species 
is most commonly seen inserting its long bill into the flowers of 
Opuntia. It also takes local fruits as recorded under magnirostris, 
green sphingid caterpillars and other larvae, and not infrequently 
is seen eating ants. Grass seed is also taken and it sometimes takes 
scattered grain. Gifford (op. cit., pp. 239—241) records it as feed- 
ing on the soft pulp of cactus, and the introduced oranges. 

Geospiza conirostris conirostris from Hood. — ^Mostly seen pick- 
ing about on the ground, also taking young Acacia leaves and, like 
scandens, probing Opuntia flowers. Gifford (op. cit., p]). 225-226) 
records it as foraging on the rocks and beach. 

Geospiza conirostris propinqua from Tower. — Seen probing 
Opuntia flowers and eating Croton fruits. 

Platyspiza crassirostris. — Feeds mainly on blossoms (particu- 
larly those of trees), buds, and young leaves. At times comes to 
the ground, but there it eats young leaves of herbaceous plants, 
and not the foods which attracted fortis and fuliginosa. Fruits in- 
cluded those of Passiflora, Croton, Cordia, and others as in the 
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larger forms of Geospiza. Large green sphingid caterpillars were 
taken occasionally, but the bird dealt with these in a clumsy man- 
ner, not gripping them with its feet, or trying to kill them before 
eating. Platyspiza crassirostris does great damage to the introduced 
fruit, Carica papaya . 

Camarhynchus psittacula, — Similar in feeding habits to C. par- 
vuhis (see below), searching leaves for insects, excavating in 
branches, and taking the fruits of Cordia, etc. Gifford also records 
it feeding on heliotrope blossoms. 

Camarhynchus parvulus. — C. p. parvulus from Indefatigable 
and C. p. salvini on Chatham have similar food habits. In habits, 
C. parvulus somewhat suggests a titmouse, examining twigs, bark, 
crannies, and on Indefatigable particularly, the leaf clusters of 
Scalesia^ for insects. It examines the ground, turning over litter 
for seeds and insects, and also takes nectar from flowers, including 
the introduced tobacco, young buds and leaf centers, and green 
caterpillars. Camarhynchus parvulus also digs trenches in branches 
with its bill to get at larvae and beetles. It comes to grain, but 
usually carries it to a tree to eat it. 

Cactospiza pallida, — Almost exclusively insectivorous. In the 
coastal zone, it is found particularly on Opuntia, where it searches 
the crannies, etc., and excavates trenches for insects. In the inter- 
mediate and humid zones, it inspects leaf clusters, especially dead 
leaves, like Camarhynchus and also inspects and excavates wood 
for boring insects. On the ground, it turns over fallen leaves and 
also digs in the soil under rocks particularly for beetles. It climbs 
up and down the trunks and branches of trees like a nuthatch. In 
certain respects, it also resembles a woodpecker. When the latter 
has excavated in a branch for an insect, it then inserts its long 
tongue into the crack to withdraw the insect. Cactospiza pallida 
lacks the long tongue, but achieves the same result in a different 
way. Having excavated, it picks up a small twig, or in the coastal 
belt an Opuntia spine, one or two inches long, and holding it length- 
wise in its bill, inserts the twig into the crack, dropping it to seize 
the insect as it emerges. Sometimes the bird has been seen to reject 
one stick, if it was too short or too pliable, and it may break off 
another. Sometimes it carries the slick or spine about with it as it 
visits one tree after another, probing it into cracks as it goes. 

Tliis remarkable habit, first recorded by Gifford [op. cit., pp. 
253-257) and fully confirmed by W. H. Thomp son and the writer. 
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is one of the few recorded uses of tools in the animal kingdom 
outside of man. The nearest parallel in birds is the use of fruits 
for 'T)ower-painting” by Ptilonorhynchus violaceus (Gilbert, 
1939). The origin of this habit of Cactospiza is obscure. It is un- 
likely tliat it arose through the manipulation of nest material, as 
the latter is essentially pliable. It is probable that tlie spines of 
Opuntia^ owing to their suitable lengths, were first used for probing 
by these birds, since Cactospiza frequents lliis plant in the coastal 
zone. 

Cactospiza heliohates, — Reported by Snodgrass (1902, p. 367) 
to feed on insects. 

Certhidea olivacea. — Feeds much like a warbler, searching the 
leaves and twigs, also the ground, for insects and making short 
aerial excursions for flying insects. It seems to feed almost exclu- 
sively on insects, but at times takes nectar from flowers and youTig 
green leaves. The female lends to feed closer to the ground than 
docs the male. Gifford (op. cit.^ pp. 220-223) noted C. o. cine- 
rascens feeding on the rocks below high-tide line. 

Pinaroloxias inornata. — Probably feeds on insects in a manner 
similar to Certhidea. Gifford (op. cit., p. 242 ) reports, ‘'This spe- 
cies combines the habits of a ground-feeding finch witli those of a 
tree-feeding warbler.'’ 

Summary of Foods and Feeding Habits 

The Geospizinae fall into four main groups with reference to 
food and feeding habits. ( 1 ) Members of the genus Geospiza feed 
mainly upon seeds on the ground, but also regularly eat flowers, 
young leaves and buds, fruits, and cateqiillars when in season, 
also small insects occasionally. Geospiza scandens and conirostris 
also feed regularly on Opuntia flowers, as does fuliginosa occa- 
sionally. (2) Platyspiza feeds mainly on leaves, flowers, and 
fruits, occasionally taking caterpillars. (3) Camarhynchus and 
Cactospiza eat mainly insects picked off leaves or excavated from 
branches. Camarhynchus also eats most of the foods taken by 
Geospiza. (4) Certhidea feeds primarily on small insects like a 
warbler. 

There are marked variations in food as the different types be- 
come abundant. Thus, on our arrival at the beginning of the rainy 
season, almost all species were eating young leaves and buds, and 
the nectar from the tree flowers. Several weeks later, when the 
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young leaves and flowers were gone, almost all the Geospizinae 
were eating sphingid caterpillars, of which tliere was a great abun- 
dance. A little later most of the Geospizinae were in the bushes 
eating ripe fruits. P'inally, just before our departure, the species 
of Geospiza, including C. scandens, left the trees and bushes and 
fed on the newly ripened grass seed. Our visit did not cover the 
non-breeding period. 

The heavy bills of Geospiza magnirostris^ forth, and fuliginosa 
suggest fruit- or seed-eating birds, but the slight differences between 
the diet of these three species cannot be the cause of their marked 
bill differences. The long bill of scandens seems adapted both to 
Opuntia flowers and to ants, but during part of the year it eats the 
same foods as the other forms of Geospiza, Geospiza scandens has 
a split tongue, in this respect resembling other pollen- or nectar- 
feeding birds, such as the hooded oriole {Icterus cucullatus) (in- 
formation from E. C. Kinsey). The split tongue is much less well 
developed in young scandens. It is slightly developed in adult 
fuliginosa, which also feeds to a small extent on Opuntia flowers. 
It is absent in fortis and magnirostris which wT.re not seen eating 
Opuntia flowers. Geospiza c, conirostris which, like scandens, reg- 
ularly feeds on Opuntia flowers, has a bill less suital)le for this 
purpose. 

The bill of Camarhynchus, primarily an insect-eater, seems sim- 
ilar to that of Plotyspiza, which feeds chiefly upon leaves. The bill 
of the former is very unlike that of Cactospiza, which in feeding 
habits resembles Camarhynchus, The marked differences in bill 
between Camarhynchus psittaciila and C, porvulus do not seem to 
be correlated with diet. The bill of Cactospiza is clearly adapted 
for excavating in wood, and the bill of Certhidea for calching small 
insects. Hence, the bill differences in the Geospizinae can, in some 
cases, be correlated with differences in feeding habits, but certainly 
not in many others. 

Drink 

Probably the Geospizinae obtain much of their water from drops 
which collect on the vegetation. Geospiza magnirostris, fortis, and 
fuliginosa , but not the closely related scandens, visited wells and 
springs when present. Gifford {op, cit,, pp. 239—241) also noted 
that scandens did not drink water on the ground. Pei'haps it ob- 
tained sufficient water from Opunlia pads. 
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After a rain, several species were observed bathing, shaking 
drops over themselves from the wet vegetation. Gifford (op. ciL, 
pp. 223-224) noted Certhidea olivacea cinerascens bathing in sea 
water. 


Effects of Rain 

Members of the genus Geospiza seem to be singulaidy ill-adapted 
to withstand rain. During heavy downpours, they seek shelter 
under leaves and afterward are frequently seen in an extremely 
bedraggled condition, occasionally scarcely able to fly. In the 
coastal and intermediate zones, where the species of Geospiza 
breed, rain is normally restricted to about three months of the 
year, in the form of heavy showers with sunny intervals. Particu- 
larly since there are no enemies, this lack of adaptation to rain 
does not seem to matter. In the humid forests and in the open up- 
lands, the rainfall is heavier and more conlinuoiis. Possibly this 
is one factor influencing the restriction of G. TTiagnirostris^ fortis^ 
and fuliginosa to the coastal and intermediate zones for breeding. 
The bedraggled apj)earance after rain was not noticed in Cactospiza 
and other forms which normally breed in the humid zone. 

Nests 

The nest sites of all of the Geospizinae are similar. Indeed, as 
already noted, one species frequently takes over the nest of another. 
Geospiza magnirostris, jortis, and fuliginosa nest from three or four 
feet to 20 feet above the ground; scandens typically higher, rarely 
below 15 feet, often up to 30 feet; conirostris on Hood usually low, 
below eight feet; Platyspiza usually from 12 to 20 feel above the 
ground. Camarhynchus was usually found about 20 feet above the 
ground or higlier, but perhaps nests much lower at times. Cacto- 
spiza typically nested 30 feet up or higlier, but considerably lower 
in the uplands where only low trees and bushes were available. 
Certhidea nested in six-foot scrub and upward, occasionally to 
about 30 feet. 

The nests of scandens were found exclusively between two ter- 
minal pads of Opuntia. In the coastal zone, magnirostrisy fortis, 
and fuliginosa also used such a situation more commonly than any 
other. Occasionally here, and regularly elsewhere, their nests were 
placed in clumps of fine, closely growing twigs of Acacia^ May- 
tenus, and many other shrubs. 
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The nests are cup-shaped below with a large, domed roof and a 
side entrance. Tliose of tlie larger species, especially of Geospiza 
conirostrisy tend to be larger than ihe nests of the smaller species, 
but there is considerable overlapping in size. In the interrnediale 
and humid zones, a particularly abundant epiphytic liclien forms 
the bulk of the nest material, together with some twigs, grass, and 
cotton. The latter three predominate in nests on the coast. 

Habitats 

The habitats for birds on the central Galapagos Islands can be 
roughly classified as follows: 

1. Coastal zone, arid and characterized by the tree cacti {Opun- 
tia and Cercus)^ also Acacia and other shrubs and trees (Figs. 1 
and 2). 

2. Intermediate zone, at higher elevation and inland from the 
coast, where some coastal trees disappear and some trees of the 
third zone appear. 

3. Humid zone, characterized particularly by two species of 
trees, Scale.sia and Psidium^ with manv epiphytic ferns and orchids 
(Fig. 3). 

4. Above the humid zone, the area of shrubs is replaced by 
open country containing ferns, club mosses, liverworts, mosses and 
grasses. On Indefatigable, ferns and liverworts predominate, to- 
gether with shrubs of Miconia robinsoniana (Fig. 4). 

On Chatham, man has undoubtedly altered conditions in the 
higher areas, where extensive grasslands occur, wliich presumably 
have now been much modified by the introduced cattle and horses. 
Around the settlement of Progreso, guava was introduced and has 
now spread in a continuous bell over the higher ground, forming 
moderately tall trees at lower altitudes, and disappearing as a scrub 
growth covered wdlh moss on the highest ground. The high points 
on Chatham and Indefatigable range from 2,000 to 3,000 feet in 
altitude. 

The distribution of the different species of Geospizinae as re- 
gards tlieir habitat may be summarized as follows: 

Geospiza magnirostris. — Breeds throughout the coastal and in- 
termediate zones; seen rarely on the edges of the humid zone, and 
then only feeding, not breeding; not aliundant on Indefatigable. 

Geospiza fortis, — Common throughout the coastal and inter- 
mediate zones, excepting wherfi Uie vegetation is less than about 
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ten feet in height or where it forms a dense forest; neither situation 
is common. Occasionally visits cultivated land in the humid zone 
in searching for food but does not breed there. On Chatham, a few 
individuals were found feeding in the grasslands on the top of the 
island; abundant on Chatham, much less so in the southern part of 
Indefatigable, but, judging from collections, it is evidently abun- 
dant in the northern part of this island. 

Geospiza fuliginosa. — Most common in the coastal zone, where 
it is extremely abundant, also breeds commonly in the intermediate 
zone. In the latter zone, it is found chiefly where the trees are fairly 
well spaced, being more particular in this respect than fortis. It 
regularly feeds in the humid zone and in the open grassy areas 
above the trees, and some individuals go through preliminary court- 
ship behavior there. However, breeding seems normally to be re- 
stricted to the coastal and intermediate zones. 

Geospiza difficilis. — On Tower Island, frequents the coastal zone 
(no other zone is represented). On Abingdon Island, Gifford and 
others found it primarily in the humid zone, lienee it does not 
overlap with fuliginosa on this island. Geospiza d, debilirostris of 
James and Indefatigable is also said to he found primarily in the 
humid zone, although some specimens have been (*oll(‘cled on the 
coast. Swarth (MS) recorded this sjietdes, in 1932, as (‘ommonly 
frequenting the low buslies and for(*st floor in the humid zone on 
Indefatigable. As noted in Section 1, we failed to find these birds 
in 1939. 

Geospiza scandens. — Restricted to localities where Opuntia oc- 
curs and in this environment usually the most abundant of all the 
Geospizinae. On Chatham, Opuntia is local in distribution and this 
accounts for the scarcity of specimens of scandens in (‘ollections 
from this island. The bird is common, however, on parts of the 
south coast. Like magniroslris and fortis, scandens occasionally 
feeds on the edges of the humid zone. On Charles Island, Gifford 
{op. cit., p. 239) reports that it regularly visits the orange groves 
when the fruits are ripe, but does not do so at other times. 

Platyspiza crassirostris. — Found wherever there are tall trees, 
but scarce and probably not breeding in the coastal zone; most 
common (moderately abundant) in the intermediate zone, particu- 
larly in the taller and denser forest, also breeding in the humid 
zone, and extending up to the tree limit, although very scarce at 
the higher levels. It regularly visits the fruit trees of the planta- 
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tions, especially papaya. This bird is rare in the guava belt on 
Chatham. 

Camarhynchus psittacula. — Observed by us only on Indefati- 
gable, where it was not at all common, in contrast to the other 
species of Geospizinae, excepting Geospiza d. debilirostris. Most 
psittacula were seen in the humid zone, some up to the tree limit, 
also breeding in the intermediate zone, and occasional birds were 
singing but perhaps not breeding in the coastal zone. 

Camarhynchus parvulus. — Present but not abundant in the 
coastal zone, where at least some bred; abundant in the intermedi- 
ate and humid zones up to the tree limit. A certain number occurred 
in the guava belt on the high ground on Chatham. 

Camarhynchus pauper. — According to Snodgrass and Heller 
(1904, p. 288), also Gifford (op. cit.^ p. 249), this })ird breeds 
primarily above 1,000 feet on Charles; evidently abundant. 

Cactospiza pallida. — Pn^dominantly a bird of the humid zone, 
moderately abundant up to the tree limit, common in the inter- 
mediate zone, also present, although much less numerous, in the 
coastal zone; probably docs not breed there. In the coastal zone, 
it is cliiefly found feeding on Opuiitia^ which is the basis of the 
name '"Cactospiza,”'* This name, however, is inappropriate, since 
the bird mainly frequents the humid zone, where Opuntia is absent. 
On Chatham, it is one of the few Geospizinae regularly found 
throughout the guava belt of the high ground. It also occurs 
throughout the zone of open ground above the tree limit on Inde- 
fatigable, nesting in the clumps of Miconia robinsoniana. Swarth 
(MS) re[)orts pallida in mangrove swamps at Conway Bay, Inde- 
fatigable. 

Cactospiza heliobates, — All observers report that this si)ecies is 
confined to the mangrove swamps around Albemarle and Nar- 
borough. 

Certhidea olivacea, — Found j)ai1:icularly where tliere are low 
shrubs. It has the widest habitat range of all the Geospizinae, 
breeding commonly in the coastal, intermediate, and humid zones, 
the guava belt of Chatham, and the open bracken zone on the top 
of Indefatigable. Excepting where shrubs are scarce, as on some 
parts of the I'oasts, it is extremely abundant, often occurring in 
greater numbers than the sum total of all the other Geospizinae. 

Pinaroloxias inornata. — Reported frequenting the forest trees 
on Cocos Island (Gifford, op. cit.^ pp. 242-243). 
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Fig, I. --* And coastal zone, Indefatigable Island. Photograpii taken by 
Richard Leacock, December, 1938. 



Fig. 2. — A nest of Gcospiza magnirostris in an Opuntia in the 
arid coastal region. Indefatigable Island. 
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Fip. 3. — Humid forest, Indefatigable Island. 
Plioiograph taken by T. W. J. Taylor. 



Fig. 4.- -Top of Indefatigable Island showing fern and gras«^land in the foreground 
with low forest beyond. Photograph taken by T. W. J. Taylor. 
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Discussion of Habitats 

Considerable overlapping occurs between the habitats of most 
of the Geospizinae. The species of the genus Geospiza^ omitting 
some forms of difficilis, breed primarily in the coastal and inter- 
mediate zones, while Platyspiza, Camarhynchus, and Cactospiza 
breed mostly in the intermediate and humid zones, and Certhidea 
is common to all the zones. However, there is a wide area where 
all breed side by side. Geospiza scandens, unlike the other species 
of Geospiza^ breeds only in Opuntia, but this does not differentiate 
it from magnirostris^ fortis, and fuliginosa, since all of these also 
breed commonly in Opuntia, The only two known instances on 
these islands where habitat differences separate closely related 
species are: (1) G. d. difficilis (humid zone) and C. fuliginosa 
(coastal zone) on Abingdon; and (2) Cactospiza pallida (humid 
zone) and C. heliobates (coastal mangrove belt) on Albemarle and 
Narborougb. Neither of these could be studied by us. 

Gauss (1939, p. 255) has expressed a common belief when he 
writes, “In the light of all this evidence one may claim that if two 
or more nearly related species live in the field in a stable associa- 
tion, these species certainly possess different ecological niches.” 
However, an exception is provided by Geospiza rtiagnirostris and 
fortis. Careful field study failed to reveal any differences whatever 
in habitat, food, feeding habits, nest site, and breeding season be- 
tween these species. Furthermore they have similar plumages. 
They seem to differ solely in general size and in relative size of 
bills. Yet, normally at least, they do not interbreed. In addition, 
G. foJtis and fuliginosa, and also Camarhynchus psittacula and 
parvuliis have similar ecological requirements, although there are 
slight differences. 

Although others probably exist, G. magnirostris and fortis are 
exceptional examples of two closely related avian species having 
apparently identical habitats, food, feeding, and other ecological 
requirements. Dr. E. Mayr, however, informs me that two closely 
related species of Ptilinopus (fruit pigeon), representing two sep- 
arate (colonizations, occur on the Marquesas Islands. Although not 
studied in the field, all known Ptilinopus are so similar in ecology 
that the two on the Marquesas are probably similar. In California, 
I observed Agelaius tricolor breeding in the identical habitat with 
A, phoeniceus, and having extremely similar feeding habits. How- 
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ever, there are two differences: first, tricolor is colonial and phoe- 
niceus territorial; second, while tricolor always nests in sites suit- 
able for phoeniceus, the reverse does not hold, phoeniceus being 
more generalized. In many other instances, two closely related 
species show considerable overlapping of habitat without inter- 
breeding, for example Parus major and P. caeruleus in Britain. 
See Lack (1940c) for a discussion of habitat distribution and 
speciation. 

To summarize, habitat differences would seem to have played 
a part in the speciation of Geospizinae in only a few^ cases. It is 
striking that as yet no form of Geospizinae has become adapted to 
the vacant ecological niches afforded by the extensive open grass 
and fern country above the tree limit on Chatham, Indefatigable, 
and Albemarle islands. 

Influence of Habitat on Geographical Distribution 

The smaller and more barren of the Galapagos Islands do not 
possess intermediate or humid forests, which may account for the 
absence of Cactospiza pallida and possibly some other species on 
some of tliem. Again, fonns of Geospiza difficilis are found in the 
humid zone on Abingdon and James islands but not on Bindloe, 
which lies between these two islands, but has no humid zone. Four- 
teen specimens of C. fortis were collected on Hood in 1905, which 
would seem to indicate an attempt at colonization. Apparently, 
however, the species has never become established, so here also a 
habitat factor may be involved. However, most species show sim- 
ilar ecological requirements. Thus when one of the species is absent 
from a particular island it is more likely due to its failure to reach 
the island in sufli(uent numbers to become established than to un- 
suitable ecological conditions. 

Breeding Season 

The main breeding season of all species of Geospizinae is in the 
rainy season, beginning about mid-December and ending in early 
April. The rains clearly have considerable influence on breeding. 
Thus, in the intermediate zone of Chalhanu breeding was well under 
way in late January, 1939, but had not started in the Chatham 
coastal zone or on the near-by island of Hood on January 30. The 
intermediate zone had received sufficient rain to make the vege- 
tation green about a month before the coastal zone. Swarth (MS) 
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found breeding continuing into June in 1932, a year in which the 
rains persisted later than usual. This late breeding is not recorded 
in years of more normal rainfall. 

In 1939, in the intermediate zone on Chatham Island, nest- 
building and courtship were well under way as soon as the rains 
began in mid-December. Rainfall was scanty during the next five 
weeks and the birds, excepting Cactospiza^ did not advance further 
in their breeding activities. Possibly this delay in breeding was 
correlated with the delay in the rains, but considerably more data 
are needed in order to make certain of this. 

From the immature specimens in collections, it is clear that in 
certain years at least, some breeding takes place in August and 
September, and possibly in nearly all months of the year. 

No species is isolated from another by differences in breeding 
season. The rainy season occurs in the intermediate forest before 
it does on the coast. Correlated wdth this is the earlier appearance 
of green leaves. Consequently breeding commences about a month 
earlier in the intermediate zone than along the coast. Two species, 
Cactospiza pallida^ found chiefly in the humid zone, and Ceospiza 
scandens, found on the coast, start to breed al)oul a month earlier 
than most other species in their respective haliitats, but both con- 
tinue breeding for several more weeks along with the otlier species. 

Molt 

The adults normally molt immediately after the breeding season, 
that is, between April and June. The immature molts are uncertain 
and are discussed elsewhere. 

Predators 

The natural predators of the Geospizinae are extremely few. 
The short-eared owl {Asia galapagoensis) has been recorded as 
eating Geospiza fuliginosa (Gifford, op. cit., p. 237) and G. foriis 
(Beebe, op. cit., p. 331 ). However, this owl is scarce, and can have 
only a slight effect upon the geospizid populations. Possibly tlie 
barn owl {Tyto punctatissirna) takes an occasional ground finch, 
but this species also is extremely scarce. The Galapagos hawk 
{Buteo galapagoensis) is probably harmless. The Geospizinae, 
therefore, have virtually no natural predatory enemies. Presum- 
ably correlated with this, they show extremely little fear of man 
or other introduced mammals. This tameness has been rather ex- 
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aggerated by some writers. It is not possible to pick the birds off 
the bushes, and it is extremely difficult, and usually impossible, to 
catch them in a hand net. Normally they allow one to approach 
to within six to ten feet provided sudden movements are avoided. 
Like other birds, the Geospizinae are somewhat wilder near their 
nests. They are not as tame as most of the other Galapagos land 
birds. The hawk, for instance, will frequently allow itself to be 
touched without moving away. The mockingbird {N esomimus) 
will sometimes peck at one’s boots, and three individuals of the 
flycatcher {Myiarchus magnirostris) settled on our heads and 
bodies in an attempt to take our hair for nest material. The Geo- 
spizinae did not exhibit such lack of fear. 

The introduced blac k rats {Rattus rattus raltm)^ which are ex- 
tremely abundant on Chatham Island, probably take a heavy toll 
of birds’ eggs and young. The cals, which have recently been in- 
troduced on Indefatigable, may in time also become a serious men- 
ace to the birds. In one instance, without creating much disturb- 
ance, a cat was able to capture one of a group of Platyspiza crass i- 
rostris which were feeding on the ground on some fruit. The Geo- 
spizinae would thus seem to have lost the normal reactions of a 
small bird to predators, owing to the absence of the latter. How- 
ever, the Geospizinae occasionally attack a Galapagos hawk in the 
same way, although not so effectively, as small passerine birds in 
other countries attack hawks and owls. 

Population Density 

The terrain w^is so inaccessible on most of the islands that we 
found it impossible to take a census of the breeding populations. 
I'he writer has taken censuses of breeding birds in many different 
types of habitats in England. On the basis of this experience, he 
would estimate the breeding population in llie intermediate forest 
on Chatham as about the same as that in rich British woodland, 
that is about 20 adult birds per acre. The different species were 
represented in approximately the following percentages: Geospiza 
forth, 14; G. fiiliginosa, 3; Platyspiza crassirostris, 11; Gama- 
rhynchus parvuhis, 8; Cactospiza pallida, 4; Certhidea olivacea, 
30; Nesomimus melanotis, 12; Myiarchus magnirostris, 8; Pyro- 
cephalus duhius, 6; and Dendroica petechia aureola, 2. 

This was probably the highest density of Geospizinae encoun- 
tered on the islands. In other parts of the coastal and intermediate 



54 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


forest, the breeding population typically varied from 10 to 20 
adults per acre, and was much lower in areas of sparse vegetation 
correlated with more recent lava flows. The species composition 
varied in different places. Thus, Geospiza fuliginosa and G. scan- 
dens were usually the most common birds in the coastal region. The 
humid forest on Indefatigable probably supported about 10 adults 
per acre. Above the tree limit in the open country, the breeding 
density was much lower, probably similar to that of rich English 
heathland, Uiat is between one and three birds per acre. The belt 
of taller guava on Chatham had an extremely low density of birds 
and few, if any, bred tlicre. However, more were found where the 
guava became lower on the grassy uplands. 

On Hood, the density of small land birds was fairly high ( about 
10 adults per acre) around the coast, but was considerably sparser 
inland. On Tower, the density was much lower than encountered 
elsewhere, perhaps between three and seven adults per acre. 

Culpepper and Wenman are so small that, even if Geospizinue 
are abundant there, it is clear that the several endemic forms pe- 
culiar to these islands are represented by at most only a few thou- 
sand individuals alive at any one time, and the populations of tlie 
endemic forms on Tower cannot be much larger. This should be 
borne in mind in considering their evolution. Again, Daphne is 
only the top of a crater and Crossman a group of islets, so that the 
peculiar G. forth X fuliginosa (?) hybrid form found there can 
be represented by at most only a few hundred individuals alive at 
any one time. 



SECTION IV. COLORATION 


BLACK MALE PLUMAGE IN GEOSPIZA, PLATYSPIZA, 
AND CAMARHYNCHUS 

Description 

In all the species of Geospiza, the fully adult male plumage is 
black with the exception of the under-tail coveils, which are mar- 
gined with while or varying shades of buff. The juvcnal and post- 
juvenal plumages resemble that of the female, being streaked gray- 
brown. It is possilde that certain males attain a similarly streaked 
type of plumage following the postjuvenal plumage. From a study 
of the skins, it is clear that the black feathering first appears on the 
front of the head, then extends gradually down the body, the ab- 
domen being the last to become black. Males breed at all stages 
between the streaked and the fully black condition. 

In Platyspiza, the adult male is black to about halfway down the 
breast and back; the abdomen and lower back are colored as in 
the immature and female, that is, the ‘Tull” male plumage in 
Platyspiza corresponds to a transition stage of plumage in imma- 
ture individuals of Geospiza. The same is true of Camarhynchus, 
in whi(*h the black lends to be even more restricted than in Platy- 
spiza, although it often extends to the upper breast. Almost com- 
pletely black plumage is found very rarely in both Platyspiza (one 
collected specimen and one seen on Indefatigable) and Camnrhyn- 
chus psittacula (one specimen colk'cled). On the other hand, many 
individuals of both genera breed in streaked plumage or in an 
intermediate condition, the black feathering being restricted to the 
head, the front part of the head, or even to a small area around the 
bill. As in Geospiza, the black first appears anteriorly and grad- 
ually develops posteriorly. 

In Cactospiza pallida, the male is normally colored like the fe- 
male and immature, showing no idack. However, out of hundreds 
of individuals seen on Indefatigable Island, one otherwise typical 
male had a black head. This shows that Cactospiza simply carries 
further the tendency to loss of distinctive male plumage shown by 
Camarhynchus, to which it is chlsely allied. 
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Seasonal and Ecological Variation 

On the islands of Chatham and Indefatigable, in 1939, the ma- 
jority, but not all, of the males of Geospiza in streaked and partly 
black plumage bred about a month later than did the males in fully 
black plumage. The coastal regions become suitable for breeding 
about a month after the intermediate forest, hence most males in 
streaked and partly black plumage bred near the coast because the 
territories in the intermediate forest were already held by fully 
black males. However, some males in streaked plumage bred early 
in the intermediate forest, and some fully black males bred late on 
the coast. 

Inter-Island Variation in Male Plumage 

Text Table 3 is compiled from examination of males in various 
plumages in all of the collections that I have studied, obvious 
fledglings being omitted from the last total. This table is not an 
accurate guide to the proportions of each type breeding on the 
different islands, first, because collections made shortly after the 
breeding season include many males in streaked plumage which are 
not yet sexually mature, and second, because the proportions of 
each type which is breeding depend partly on the season. Thus, 
in 1939, a collection on Indefatigable in January would have con- 
tained mostly black males, and one in March mainly males in 
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Streaked or partly black plumage, as was discussed under the pre- 
ceding heading. Nevertheless, Text Table 3 does give some indi- 
cation of the variation which exists. 

Text Table 3 is based upon all available collections and hence 
is much less influenced by a single, exceptional collection. Even 
making consideralde allowance for chancre Aarialions, it is clear 
that Swarth (1931, 1934) is right in his gcaieial comlusion that 
there is inter-island variation in the number of males l)reeding in 
black, partly black, or streaked plumage. For Geospiza, the evi- 
dence is inconclusive, excepting that all colledions and my field 
observations indicate an unusually high propojtion of full-plum- 
aged males for G. magnirostris and G, d. difficilis on Tower. Es- 
pecially sinc(^ Tower is a small island, this conclusion is reason- 
ably (^ertain. In Platyspiza and Camarhynchus, there are such 
marked differences in tlic proportions of males in streaked and in 
partly black plumage collected on the different islands that this 
must reflect an actual difference in the population*-' concerned. 
To (‘ilc the most striking case, out of 87 male Camarhynchus par- 
villus (ollected on Chailes, 61 (or 70 per cent) showed black 
leathering, but out of 91 males collected on Chatham only 4 (or 4 
per cent) showed l)lack feathering. Field observations on Chatham 
(‘onfirmed this low^ proportion, although it is somewhat higher than 
the figures based upon specimens indicate. This may be due to the 
fact that a majority of the partly black males breed high up in the 
intermediate forest, wliile most collecting lias been done near the 
coast. 

While inter-island variation undoubtedly exists in at least sev- 
eral species, Swarth appears to be wrong in his additional statement 
that on certain islands the proportion of males sliowing black is 
low in all species. As is discussed later, his Abingdon figures are 
completely misleading. On Charles, there is a low percentage of 
males showing black in both Platyspiza crassirostris and Carua- 
rhyuchus pauper, but in C. parrulus it is unusually high. Chatham 
shows a low proportion of l)lack males in both P. crassirostris and 
C. jyarvulus; this is confirmed by fi(dd observations. The figures in 
Text Table 3 for G, scandens on Chatham are not signifi(‘ant, since 
this form has not been collected on its breeding grounds (see Sec- 
tion 1) ; howe\er, we observed many bla(*k males there. 

Swarth ( 1931, 1934) <‘oncluded that iheie was an exceptionally 
low proportion of ‘Tully-plumagt*d” males for all spt'cies on Ab- 
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ingdon Island. This was based on the California Academy of 
Sciences collection of 1905. As shown in Text Table 4, collections 
made in other years do not bear this out. Doubtless this difference 
is partly due to the seasonal variation already considered, but it is 
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SO marked that one suspects that the percentage of maies breeding 
in streaked plumage may be different in different years on the 
same island. 


Adult Molts 

Adult Geospizinae, like most passerine l)irds, normally undergo 
a (complete moll once a year, just after the breeding season, that 
is in May or June. This is fully substantiated both by the collec- 
tions and by our field observations. 

There is one possible comjfficalion. In tlie Rothschild Collec- 
tion are numerous spe(*imens of Geobpiza collected on soiilli Albe- 
marle in December, 1900. In normal years tliis is the beginning 
of the rainy season. This collection in(*ludcs both some fledglings 
and many males in new adult plumage. Perhaps there had been 
an abnormal breeding period (possibly correlated with an unusual 
rainy period), and the males in fresh plumage had molted just 
after breeding. Alternatively, they might be first-year birds molt- 
ing into adull plumage for tlie first time. 


The Change from Streaked to Black Plumage 

The situation is complicated and evidently different individuals 
of the same species on the same island may molt differently.* It 

* Observations made by Robert T. Orr at the Ca]iff»rnia Academy of Sciences have 
shown much individual variation to occur with regard to the age at which black plum- 
age is attained in cage-reiared geospizids. 
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is hoped that the captive birds brought to the California Academy 
of Sciences will aid in clarifying the sequence of the molls from 
streaked to full male plumage. Until then any conclusion is neces- 
sarily speculative. 

On Tower, the proportion of male G, magnirostris and G. dif- 
ficilis in fully black plumage is so high that one can be (*€uTain that 
a large proportion of the males must molt into fully black plumage 
before they are a year old. The same applies to Geospiza, Platy- 
spiza, and Camnrhynchus on other islands where the proportion of 
fully plumaged males is high. On the other hand, on Cluitliam the 
proportion of |)arlly black to streaked males in Camarliynchus 
parvulus salvini is so low that one can be certain that a large pro- 
porlion of the males never acquire the black plumage. For various 
species on other islands conditions are doubtless inlermediate, some 
individual males acquiring '‘full” plumage before they are a year 
old and others not. 

One can be certain that some individual male Platyspiza and 
Caniarhynchus never acquire “full” plumage. However, it is not 
known whether all the individual male Ceospizinae breeding in 
streaked plumage remain permanently in this ty{)e of plumage, or 
whether some of them molt into “fiilF’ plumage in the second year. 
The same problem is presented by the males lueeding in “partial” 
bla(d\ plumage. At hmst, in many cases, this plumage a{)pears to 
have been acquired by a complete, not a partial, molt. In Platy- 
spiza and Camarliynchus the proportion of males in “partial” 
(Idack-hcaded ) plumage is so high that one can be certain that some 
of them never acquire the “full.” black-breasted [)linnage. Thus, 
the ‘^parliaF" plumage is a final stage so far as the individual in 
(juestion is concerned. It is uncertain whether this applies to all 
the male Geospiza. Platyspiza, and Caniarhynchus breeding in 
“partiaF’ plumage, or whether some of these later molt into “lull” 
plumage. 

In the exceptionally {)rolonged rainy season of 1932, Swarth 
(MS) collected birds in streaked plumage, with black bills, nor- 
mally an indication of bre^eding condition, well-developed gonads, 
but with incompletely ossified skulls, normally a sign of juvenility. 
Some specimens in die American Museum of Natural History, col- 
lected in 1935, show the same condition. This suggests that, as in 
certain tropical Ploceidac ( Steinbacher, 1936), some individuals 
may breed when two or three ifionths old. If this is so, such indi- 
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viduals would increase the numbers breeding in streaked plumage, 
but they certainly do not account for all cases, since most begin to 
breed before any birds of the same breeding season would be old 
enougli (personal field observation). 

The discussion by Mayr (1933c) on plumage variation in /Veo- 
lalage banksiaria may be referred to; however, the situation in the 
Geospizinae seems to be more complex than the instances which 
Mayr discusses. 

Hormonal and Genetic Control 

Recent work, notably by Witschi ( 1935) and liis colleagues, has 
demonstrated that male secondary sexual plumage is controlled by 
various hormones (different in various species of birds), and in a 
few instances seems mainly under genetic control. Wilh reference 
to this work, the Geospizinae would provide an exlnmiely interest- 
ing problem. Presumal)ly hormonal factors are involved in the 
change from immature to black plumage. Siticc in Plat)spiza and 
Camarhynchus several stages exist in an apparently jH'rmammt 
form, a number of genetic factors wT)uld seem to be involved. 
Again the ‘“partiar’ jdurnage, perhaps a transitional stage in Gce- 
spiza (and therefore under hormonal i*ontrol), is certainly part of 
the inherited constitution of the s})ecies in Platyspiza and Canto- 
rhynchus. 

Two more points may be mentioned. As shown in Section V, 
males in streaked or '‘parliar’ jdumage have, on the averag(\ a 
smaller length of wing than males in ‘’‘fulT^ plumage. Also, as has 
been already mentioned, males in streaked or '"partial” plumage 
tend to breed later than do males in ‘'full” plumage. In normal 
passerine birds both of these facts would indicate that the males in 
streaked and ‘‘partial” plumage were one-> car-old Inrds. This 
cannot be considered certain for the Geospizinae, hence the rela- 
tion of wing length and breeding season to black male plumage 
requires further investigation. 

Evolutionary Significance 

All data appear to confirm Swarllfs (1931, 1934) contention 
that the black male yilumage of the Geospizinae is in pro(‘ess of 
being lost, not acquired. Indeed it is inconceivable that so many 
genera, species, and island forms should be in pi ocess of ac'quiring 
black male plumage independently. It may also be noted that 
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among the Geospizinae the black male plumage is best developed 
in the generalized genus Geospiza, and is reduced or al>sent in tlie 
specialized genera, which latter have in other respects departed 
farther from the ancestral fringillid type. From the data in Text 
Table 3, it is clear that the disappearance of the black pliiinage is 
proceeding at a different rate in different island populations of the 
same species. The field study provided no reason for the assump- 
tion that the black plumage had survival value to the species, and 
evidently the gradual disappearance of a now functionless char- 
acter is taking place. 

The Galapagos forms of Pyrocephahis^ the vermilion flycatcher, 
also breed not inlrccjuently in immature plumage, especially on 
Chatham ; so perhaps does the martin, Progne wodesta. Indeed this 
is a not infrequent lendfmcy among insular land birds. Lowe 
(1923) notes it in Nrsospiza on Tristan da Cunha; Murphy and 
(^haj)in ( 1929, pj). 20- 22) find it in the form of Pyrrhula pyrrhula 
(normally a sexually dimorphic sjjecies) in the Azores, and there 
are numerous cases in Polynesia; see Murphy and Mathews ( 1928, 
p. 7) for Pomarca. and Mayr (1931—34) for Coracina, Pacliy- 
cepliala. Piilinopiis, Myiagra. Clytorhynchus. and Petroica. In 
some of llu^ latter, namely. Coracina lincata. Pachycephnia prr- 
toralis (P. />. jeminina and P. />. xanthoprocta compared with the 
other race's), Clytorlnnchus nigrogularis, and Petroica multicolor^ 
there is. as on the Galapagos, inter-island variation in the loss of 
male plumage, some races showing it and others not. Again Po- 
marea ipliis and M}iagra lanikorensis resemble Gcospiza in that 
males apparently sometimes breed in plumage intermediate be- 
tween th<* jiivenal and fully adult condition. Loss of secondary 
sexual plumage is not confined to the birds of oct'anic islands, as, 
for example, the instance of Pyrrhula in parts of Asia (Murphy and 
Chapin, /or. ^ 7 */.). The tendency, how^ever, is certainly far more 
(tonimon on oceanic; islands than on the mainland. 

Tlie above brings up the question of what factor makes sexual 
selection of less importance on small islands. The function most 
commonly attributed to secondary sexual plumage charac ters is 
that they enqffiasize postures and displays, partic ularly sexual and 
threat displays (cf. Marshall. 1936, pp. 44S-446). Theue seems 
to be nc:) reason whv this should be less important on small i .-'lands. 
For example, the Geospizinae display vigorously. Also on the Ga- 
lapagos Islands, it appears curious to see two male Pyrocephalus 
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indulging in identical threat display at each other, with the one 
possessing brilliant vermilion feathers which emphasize the pos- 
tures, the other being quite dull-colored, but apparently none the 
less effective. 

There is, however, another function that is sometimes attributed 
to male secondary sexual plumage and song in l)irds, particularly 
in closely related species in which the females arc similar, namely 
that it enables females in search of mates to recognize readily males 
of tlieir own species. Hybridization is, of course, at a selective dis- 
advantage since it is associated with a decrease in fertility. It is 
quite possible that the black plumage originally served this function 
in the ancestral Geospizinae, in which case tlie disappearance of 
the black plumage at the present time is readily understandable 
since, as discussed elsewhere, specific recognition now is effected 
primarily by bill differences, not by plumage. A similar explana- 
tion may well hold for the other known instances among the land 
birds of oceanic islands, since such species have normally been 
separated from all other species with which the females could 
possibly form pairs. Hence, the survival value associated witli 
species recognition by plumage differences disappears. 

As a result of llie recent advances in our knowhxlge of the 
functions of threat and courtship display, there has been perhaps 
a tendency to overlook this other function of setauidary sexual 
plumage, namely in species recognition. The birds in which wild 
hybrids probal)ly occur most fre([uentlv are the l)irds of paradise 
(Paradiseidae) (Strcsemann, 1930), the humminghirds (Tro- 
chilidae) (Slresemann, 1930, p. 14; Berlioz, 1927), the ducks 
(Anatidae) (Rothschild and Kinnear, 1929; Sibley. 1938), and 
certain gallinaceous birds, including the Phasianidae, Tctrao and 
Lynirus (Poll, 1911). It seems rather more than coincidence that 
a list of the birds in which secondary sexual plumage is w(dl de- 
veloped would include all of these groups. Hybiidization in the 
wild state is probably more frequent in tliese birds, owing to the less 
definite bond l>etween the pair, than in other birds in which both 
of the parents care for the young. The females of many of these 
species are similar, indicating that close relationships exist within 
the families; the striking differences between the males in part 
reflect the selective advantage of species recognition by the females. 
That is, owing to an unusually great tendency to hybridization, 
these birds exhibit just the opposite of the process found in the 
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land birds of oceanic islands. The peculiar display habits and the 
decreased selective value of protective coloration in the male, since 
he does not assist with the lirood, also contribute to the great devel- 
opment of sexual ornamentation in these birds. These factors, 
however, do not account for the marked differences between the 
species. 

Sometimes, as for instance in Pomarea (Murphy, 1938, pp. 
534-537), instead of the males of land birds of oceanic islands 
losing the secondary sexual plumage, the females accjuire the male 
type of plumage. This tendency, while not found in the Galapagos, 
is, however, not uncommon in continental land birds (ci. Winter- 
bottom, 1929). Further data are needed to show whether or not 
this phenomenon is especially common on oceanic islands, and if 
it is in any way connected with the loss of male plumage in other 
species. 

Black Male I^lumage in Pinaroloxias 

In Pinaroloxias inornata, as in the species of Geospiza. the 
‘Tuir’ male plumage is black, and juvenal males are colored like 
the females. Linlike Gcospiza, the black feathering comes in ir- 
regularly all over tlie body, and does not start at the head and pro- 
ceed posteriorly. It is not known if breeding occurs in immature 
plumage. 

Rufois Unuer-Tail Coverts 

The males of most species of Geospiza in fully adult plumage 
are entirely black ex('ept for white under-tail coverts, but tliose of 
G. (lifficilis often show rufous or occasionally bully tips to these 
white feathers. The percentage showing this, and the degree of 
development, varies on different islands. Only two out of 17 black 
males on Tower Island and one out of 12 on Abingdon show any 
trace, and then but little. Of G\ d. debilirostris on Janies, 16 out of 
27 black males, and on Indefatigable, 13 out of 21 show some 
rufous tipping; when present, it is better developed in the birds of 
Indefatigable. The rufous und<'r-lail coverts are best developed in 
G. d. septentrionalis from Culpepper and Wenman, where most of 
the males show it. Males of lliese forms in juvenal plumage also 
occasionally show the rufous under-tail coverts. 

In Pinaroloxias inornata, most males have white uiidev-tail cov- 
erts, with huffy tips sometimes occurring. This links Pinaroloxias 
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with G. difficilis, since males of other forms of Geospiza normally 
show no buff. However, black males of G. d. septentrionalis^ tlie 
form nearest to Pinaroloxias witli reference to female plumage, 
which is discussed later, show far more rufous in the under-tail 
coverts than does Pinaroloxias, 

Chestnut Throat Patch 

Male Certlndea differ from other Geospizinae in possessing a 
chestnut patch on throat and breast. Traces of a similar patch of 
orange or chestnut, mixed with some bla(‘k streaks, occurred in a 
male Geospiza fuliginosa in streaked plumage from Wenman Is- 
land, in a male G, d, debilirostris in streaked plumage from Inde- 
fatigable, and in a male Camarhynchus parvulus from Albemarle, 
while a male C. pauper from Charles showed a Imffy palch. The 
chest nut throat patch also occurs in the one sj)e(‘imen of '‘'Cactospiza 
giffordi^ and in two ^"‘Camarhynchus conjunrtus,^^ 

Such occurrences link Certhidea with the other Geospizinae. 
Stresemann (1936) supposes "^Cactospiza giffordT" and "’"‘Cama- 
rhynchus conjunctus^' to be hybrids of Certhidea and Cariospiza- 
and Certhidea and Camarhynchus, respectively, l)ul hybridization 
with Certhidea cannot possibly account for the otluT instances. 
Perhaps the genetic factor, or factors, u})on w hich th(^ mah‘ tin oat 
patch depends is present, at least sometimes, in other Geospizinae. 
Normally its presence w^mld be completely obliteralt^d by tin* de- 
velopment of black plumage. 

f EMALE PLUMAGE ( omitting Certhidea) 

Unless otherwise stated, the descriptions in this sec tion rc'fer 
both to adult females and to immalures of both sexes, since these 
plumages seem indistinguishable. 

The plumage in Geospiza rnagnirostris, fortis, and fuliginosa 
f referred to hereinafter as the MFF series) is almost the same 
(Swarth, 1931, pp. 144, 154-, 169), namely grayish-brown above 
and streaked below; these three species are used as the standard 
for comparison. While there is considerable individual variation, 
significant differences between populations on different islands 
seem to be absent. Geospiza jortis of Abingdon Island seems more 
streaked below than is normal for members of this species on other 
islands, but a few Chatham specimens are fully as streaked. One 
fortis and a few fuliginosa, several being from Chatham, are un- 



No. 21] 


LACK: VARIATION IN GALAPA(;OS FINCHES 


65 


Streaked below and relatively pale above. Two juliginosa from 
Bindloe have a darker ground color than any other specimens. 
Some from Abingdon and Bindloe are more streaked below than 
usual, but others are more normal and some are nearly unslreaked. 
Of four juliginosa from Wenman, two have varied in the direction 
of G. d. septentrionalis, being rather buffy below with more olive 
tips lo the back feathers and with a Inoader l^rown wing baj*. The 
wing l)ar in tlie group varies from very pale buff to brown, wdlh 
considerable individual variation. Possibly a greater percenlage 
in rnagiiirostris show the brown wdng bar than in jortis and fuligi- 
nosa, 

(jeospiza d, difficilis. debilirostris^ and septentrionalis are gen- 
erally darker above and more streaked below llian the MFF group 
(Swarth, supra cit„ pp. 178-186). Gcospiza difficilis lends to be 
darken' al)o\(' than the MFF group, but there is much ovei lapping. 
As in other characters, difjicilis (sensu stricto), especially on 
T(>wer, is mnirer to the MFF group than is dehiliroslris, Gcospiza 
d. septcntrionalis is as dark above as dehilirostris. but with promi- 
nent olixaeeous tips lo the feathers, especially in the rump region. 
The under parts of Gcospiza d. difficilis from Tower Island are 
intermediate, half being nearly as streaked as the darker juliginosa, 
otliers resembling typical scandrus, while two are darker than any 
juliginosa. Gcospiza d. difficilis on Abingdon is similar, but has 
a darker ground color. In dchilir ostris, these trends are carried 
further, but there is ide individual variation. Many are like the 
darkest, most streaked jortis. some definitelv darker, and two arc as 
dark as typical G. conirosiris on Hood. Gcospiza d. septcntrionalis 
is dark and as streaked I)elow as average dchilirostris, but is often 
distinguishable by a buffy ground color. This specie^ also tends to 
be dark-headed. In difjicilis (sensu stricto). the wing bar is usually 
brown, more l arely buffy as in the MFF series, occasionally dull 
rufous, and in one specimen bright nilous. Of 32 specimens of 
dchilirostris, 30 show a fairly liright rufous bar. All sjx'cimens 
of septcntrionalis show some rufous on the wing, often niore de- 
veloped than in any dchilirostris. Hence the degree of rulou-' in 
the female s wing bar in this group runs parallel lo tlu^ rufous 
under-tail coverts of the male {q.v.). 

The upper parts of Gcospiza scandens (sensu stricto) tend to be 
slightly darker and grayer, less brown than typii'al in the MFf 
group and grayer than in the difficilis group, lac'king the olivace'ous 
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tips, but scarcely distinguishable from difficilis. The under parts 
are distinctly darker and more streaked than the MFF group; it is 
streaked especially on the throat, where the markings sometimes 
run together to form a solid dark area. It is nearly as streaked as 
septentrionalis but does not have the buffy tinge of the latter. The 
wing bar is similar to the MFF group, but possibly fewer are pale. 
Birds from James, Seymour, Indefatigable, Charles, and Chatham 
islands seem alike. Two specimens from Albemarle are especially 
dark below, as dark as G. conirostris on Hood, but others are paler. 
Birds from Abingdon and Bindloe are darker both above and be- 
low, those from Abingdon especially below, those from Bindloe 
especially above. 

The darkest female plumage in the Geospizinae is exhibited by 
members of the species Geospiza conirostris conirostris. The upper 
parts are as dark as in scandens from Bindloe, but perhaps some- 
what browner. The under parts are usually darker than in scan- 
dens. The lightest are about as dark as the darkest scandens from 
Abingdon. The wing bar is often indistinct, otherwise as in scan- 
dens. The plumage of G. c. propinqua is indistinguishable from 
typical scandens from the central and southern islands, but is dis- 
tinguishable from the scandens on Abingdon and Bindloe, the two 
islands nearest to Tower. The broad, olivaceous-brown tips to the 
feathers of the upper parts of G. c. darwini distinguish it from the 
MFF group and propinqua. The under parts are as streaked as in 
typical scandens or propinqua and with a buffy tinge rarely seen in 
these forms. The wing bar in half the specimens is brown witli a 
rufous tinge; in the rest it is brown or buff-brown. This form differs 
from the MFF group in the same respects as docs septentrionalis. 
but less markedly than the latter. That the three forms of coni- 
rostris should have such different plumages suggests that they may 
have evolved from scandens slock independently. 

Platyspiza crasssirostris is more olivaceous or brownish, less 
gray and less streaked above, more buffy below than in the MFF 
group. The wing bar is as variable as in the MFF group, often 
brown with a touch of rufous, usually pale and often inconspicuous. 
Slight differences apparent in series from different islands are per- 
haps due merely to differences in degree of wear of the feathers, 
but birds from Abingdon, also Chatham, perhaps have more pro- 
nounced olivaceous tips to the feathers of the upper parts, and 
as a result, Abingdon birds seem almost barred above. 
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The forms of the Cainarhynchus psittacula superspecies are lypi- 
cally paler and less streaked and nearly always more olivaceous 
than in the MFF group. Camarhynchus psittacula is gray-brown 
above and whitish below (Swarth, 1931, p. 216). The wing bar is 
normally pale buff or neutral. Camarhynchus habeli is usually 
grayer above, less olivaceous, and darker than psittacula; the under 
parts and wing bar are similar to psittacula. Camarhynchus pauper 
is darker with darker streaks, browner, less gray above than psit- 
tacula. The under parts are typically streaked, but in a few im- 
maculate. Two females show a huffy patch on throat and breast. 
Wide variation occurs in the wing bar, but it is more often brown 
than in psittacula. Camarhynchus affinis from Albemarle is inter- 
mediate between psittacula and pauper, and probably is nearer 
psittacula, from which it differs in all the tendencies sliown by 
pauper; it intergrades with both. Camarhynchus "'incertus^' or 
Camarhynchus affinis from Janies, Indefaligalile, and other islands 
(for taxonomic position see Section 1) resembles affinis from 
Albemarle in the plumage of the upper parts, being browner not 
grayer: the under parts are intermediate, but none are as immacu- 
late as the extreme in psittacula. 

Camarhynchus parvulus parvulus resembles typical psittacula 
above. Some are streaked below and others arc not. Birds from 
Albemarle are perhaps more streaked below than those from other 
islands. The w ing bar is like psittacula. The upper parts of C. p. 
salvini are extremely similar to typical pauper. Imt tlie brighter 
birds slum a yelhnv or greenish tinge. The under ])arts are yel- 
lower than fxirrulus and more individuals are streaked. 

"^Camarhynchus conjunctus'' is represented by twni males per- 
haps in juvenal plumage. This is probably not a valid species. In 
bill and plumage, it seems intermediate between parvulus and 
Cert h idea oliracea ridpwayi. 

""Camarhynchus aureusf^ represented by one inah^ possibly in 
juvenal plumage, is proba])ly not a valid species. It seems inter- 
mediate between parvulus and Certhidea olivacea luteola. 

Cactospiza pallida, together with some forms in llie Camarhyn- 
chus psittacula superspeedes, is the palest of the Geospizinae. 
Speidmens of Cactospiza p. pallida, from James Island, are very 
grav above, es{>e(‘ially on the head, resembling the grayest Cania- 
rhynchiis psittacula ; those from Indefatigable are much more olive, 
being more olive than psittacula; those from Duncan are but 
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slightly less olive. Birds from south Albemarle (formerly sepa- 
rated as C. p. producta) also show an olivaceous tinge, less marked 
than in birds from Duncan; they closely resemble typical psittacula 
except that they are not noticeably barred. Specimens from north 
All)emarle (formerly called C. p. producta) are almost as gray 
as birds from James. The color differences between specimens 
from James and Indefatigable seem more pronounced than be- 
tween some races of Certhidea^ perhaps enough to justify reviving 
the name hypoleuca (Ridgway). The specimens are normally im- 
maculate below, but a few show slight streaking on the breast. 
Birds from James are palest and resemble the palest psittacula; 
birds from Indefatigable and Duncan are more buff lhan gray; 
those from south Albemarle intermediate; tliose from north All)e- 
marle similar to those of James. The ^ving bar shows a> mu<‘li indi- 
vidual variation as in most groups, varying from sandy to pale buff. 
It is })alest in birds from James, and brownest in lh<' mow oliva- 
ceous forms, especially on Indefatigable and Chatham. Cactospiza 
p. striatipccta, from Chatham Rland, is olivaceous above* and often 
has traces of darker barring, especially on tJic h(*a(]. in which it 
resembles Camarhynchus psittacula. It is neart*^t to tfie Duncan 
birds. However, it is more olivaceous than most psittacula, al- 
though overlapping occurs. Cactospiza p, striatipccia from Chat- 
ham is streaked below\ Cactospiza heliohatcs is daiker above tlian 
pallida and as dark as the MFF group, but with olive not pale gray 
tips to the feathers. The under parts are more slr(*aked than in 
pallida, in this respect resembling Camarhynchus pauper, but not 
as heavily streaked as in ilie MFF group. The wing bar is incon- 
spicuous, usually brown. ^"Cactospiza giffordi,"' repr(*sented by one 
male, perhaps in juvenal plumage, is probably not a valid spec ies. 
The upper parts are darker and less olivaceous than typical pallida 
or typic^al Certhidea o, olivacea from Indefatigable. The under 
parts show a faint green-olive tinge, slightly distinguishable from 
typical pallida, or C, o, olivacea. Traces of orange on the breast 
suggest Certhidea; otherwise it might have been considered simply 
a dwarf Cactospiza pallida. The miniature C. pallida seen on In- 
defatigable and perhaps referable to this form (see Section I) had 
plumage identical with pallida, and showed no trace of buff or 
orange on the throat. 

Pinaroloxias inornata from Cocos Island is similar to G. d, sep- 
tentrionalis. The upper parts are somewhat darker; the feathers 
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show similar olivaceous tips which are brighter and more exten- 
sive, especially in the rump region. The under parts have a huffy 
tinge. This species has a type of ventral streaking similar to sep- 
tentrionalis^ but is less streaked on the breast, and does not show 
the dark throat, so appears paler. It has a well-develo|)ed rufous 
wing bar as in septrntrionalis. In both male and female plumage, 
tliis spetaes resembles G, d, septentriormlis, although in bill and 
feeding habits it resembles Ccrthidea. 

PLUMAGE VARIATIONS IN ADULT CERTllIDEA 

In ihe following discussion, the male and female plumages are 
not described separately because, in the various species of Cer- 
(liidca, the plumage of the sexes is similar. 

forms from the different islands are extremely similar in 
the ])lumage of the upper parts. All have a general brown-gray 
(‘oloration. with some greeni^h-olive. Some are browner, some 
grayer, ^ome paler, some more olive. Some individuals of caidi 
inland form overlap in characters with at least one. and often with 
sev(‘ral olluu’ forms, the olive tinge being especially variable. 

JLe sev('ral forms differ in the percentage of indi\ idnals show- 
ing a rufous wing bar. but this is of little value as a diagnostic 
<'liaract(T and is difficult to classify, particularly since occasionally 
in the same specimen some wing coverts may be buff, some brown, 
and some rufous. For description of the species see Swarth ( 1931, 
[)p. 250- 267). 

Only one form, Certhidia o. olivacea^ shows some indication of 
int(‘r-island variation. The spe^cimens from James Island are dull 
browiiish-gray above, wutli some oli\e: those from Albemarle are 
similar but are slightly more olivaceous; those from Indefatigable 
are appreciably more grt*cnish-olive, slightly paler than on Albe- 
marle, but with some overlapping. Eight specimens from Cross- 
man seem grayer and less olivaceous than Albemarle specimens, 
and look somewJiat like rzV/gum/, but all are too worn for a definite 
de(*ision. The under parts are pale olive-buff. Many Indefatigable 
birds seem somewhat more olive-buff than the others; the (]rossnian 
specimens are too worn for compafison, but seem buff not olixe, and 
they look not unlike bccki. In specimens from James Island, the 
wing bar is bright rufous; about half show^ a rather dull rufous 
brown, the rest being brown-buff or inconspi(’uou>. More than half 
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the Albemarle specimens show a rufous wing bar, but it is fre- 
quently a darker rufous-brown, and in more than one-third of the 
specimens the bar is buff or is absent. 

It would be valuable to know the immature plumages of the 
various forms of Certhidea^ but the present series is too small for 
generalized descriptions, and possibly there are individual varia- 
tions. Swarth described the few that are known. The streaked im- 
mature plumage of C. o. ridgwayi is of special interest, as it ap- 
pears to link Certhidea with the other Gcospizinae. 

The only secondary sexual plumage character is tlie chestnut 
or orange coloring on the throat and breast of the male. This is 
extremely well developed in Certhidea o. olivacea from James Is- 
land, less so in olivacea from Albemarle Island, and appreciably 
less in olivacea from Indefatigable and Duncan islands. Certhidea 
o, ridgwayi from Charles shows less development of tliis coloring, 
although many specin)ens still possess it. In C. o. becki, every adult 
male specimen shows definite trac^es but less intense in color and 
the area of the patch is small. Certhidea o. fusca, C, o, inentalis^ 
and C. o. luteola show traces only in some individuals. Indeed some 
writers have described the patch as being absent in tlies(‘ forms. 
Finally, in C. o. bijasciata and C, o, cinerascens lluue is only a 
slight trace in a very few individuals examined. 

Ten females, five from Albemarle, and one each from Narl)or- 
ough, James, Jervis, Duncan, and Barrington islands, show some 
chestnut on the throat and breast. Such a nuinl)er of specimens 
could not be due entirely to collectors^ error in sexing the birds. 
Occasionally females showiijg male coloration are found in other 
species of birds. This may somelinies be correlated with abnf>r- 
rnalitics of the sex organs. 

Plumage differences are the main criterion for separating the 
various forms of Certhidea. Swarth gave diffenmt names to the 
forms on most of the islands, but united the birds on James, Inde- 
fatigable, Duncan, and Albemarle. In the latter, lie seems to have 
been influenced, perhaps unduly, by one character, namely the 
chestnut throat patch of the male. When the other plumage char- 
acters are considered, it is perhaps justifiable to separate the birds 
from James, Indefatigable, and Albemarle. Thus, excepting for 
the male’s chestnut patch, C. o. olivacea of Indefatigable more 
elosely resembles luteola of Chatham than it does olivacea of 
James. An additional point, which only further collecting can de- 
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termine, is the possible distinctness of the Grossman specimens, the 
eight males examined being in too worn plumage to be of value. 
There are no diagnostic characters of plumage completely sepa- 
rating one form of Certhidea from the others; in almost every form 
some individuals overlap with some specimens of another form. 
It is curious that the birds of Culpepper and Wenman islands in 
the extreme north should come closest to those of Charles in the 
extreme south, wliile those from Abingdon and Bindloe in the north 
come closest to those from Hood in the south. Conceivaldy this 
might be due to evolution among the birds of the central islands 
leaving those on the extremities unchanged. A possible alternative 
is convergent evolution. Another curious instance is the resem- 
l)lan(*e between the l)irds of Chatham and Indefatigable, whereas 
those on Barrington, which lies between these two islands, are dif- 
ferent. In view of these difficulties, it does not seem practicable to 
attempt to unite the forms on the different islands in one evolution- 
ary tree. 

DISCUSSION OF PLUMAGE VARIATIONS IN THE 
GEOSPIZINAE 

All the data uphold the view tliat the black male plumage of 
the Ge^ospizinae is in the process of being lost. One can be less 
certain whether Certhidea is in the process of losing or acquiring 
the (‘he\slnut tliroat patch in the male. The apparent absence of any 
display correlated with this coloration makes it seem probable that 
it is being lost, not acquired, and this fits the general geospizid 
trend of loss of male secondary sexual characters. If the throat 
jialch is being lost, one wonders how and when it was ac([uired, 
since Certhidea is c(‘rtainl\ one of the Geuspizinae, and hence pre- 
sumably evolved from an ancestral form with lilack male plumage. 
A possible explanation is that the genetic factor or factors for this 
throat jiatch were })resent in the ancestral Cxcospiziiiae, but Avere 
masked by the subsequent de\elopinent of black feathering, a view 
independently suggested by the sjioradic occurrence of ihe throat 
patch in male Geospiza and Camarhyiuhas, alreadv mentioned. 
That black coloration may conceal an underlying pattern is shown 
by Pycraft (1925, p. 274) wholigures an isabelline variety of the 
rook {Corvus fru<^ile^us)^ revealing a color pattern Avhich was pre- 
viously unsuspected, and which is normally concealed completely 
by the black plumage. 
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In female plumage, the different species of Geospizinae and the 
different island forms of the same species differ mainly in the 
shades of brown, gray, olive, etc., of the upper parts; in the degrees 
of streaking of the under parts, and in tlie coloration of the wing 
bars. All recent work indicates that such differences are inherited. 
However, the differences do not seem to be adaptive. The various 
Galapagos Islands provide extremely similar environments, and 
the various species and island forms vary in a most haphazaid way 
both with reference to the same species on different islands, and to 
different species on the same island. Thus, Cactospiza pallida is 
grayer on James and north Albemarle islands, more olive on Inde- 
fatigable and south Albemarle, and mon^ streaked on Chatham. 
As compared with the form on James and Indefatigable, the Cama- 
rhynchus psittacula superspccies is grayer on Al)ingdon and Hind- 
loe, browner and somewhat streaked on Albemarle, while on 
Charles the form presumably derived from Albemarle is browner 
and more streaked, and the form derived from lndcfatigal)l(^ closely 
resembles typical psittacula. The best development of the rufous 
wing bar in the Geospizinae occurs in Ccrthidca o. oliracca on 
Albemarle and in Geospiza d. scptcntrionalis on thdpepp(‘r and 
Wenman. Geospiza d. difficilis on Alnngdon and G. d. dehilirostris 
frequent the humid zone, and differ from othei forms of Geospiza 
in being darker and more streaked, the same (rend Ix’ing shown by 
G. scandens, which is typical of the arid coastal belt, while tlx' other 
forms of Geospizinae characteristic of the humid belt, notably 
Cactospiza pallida, are much paler than Geospiza. Also the pt'r- 
centage of male Platyspiza and Camarhynchus in partially l)lack 
plumage is different on the various islands, with no gcauMal trends 
or island correlations, as already discussed. 

Many more examples of such haphazard variation could be 
cited. No species shows any established trend of (*olor variation 
except for the possible radial distribution in Certhidea. already 
mentioned. In most cases, several species do not vary in tlie same 
direction on the same island. A possil)le exception is that, on 
Culpepper, Geospiza conirostris darwini and two of tlie four speci- 
mens of G. juligifwsa (all possibly stragglers and conceivably 
hybrids with G. d. septentrionalis) show a tendency toward a 
rufous-brown wing bar, buff on the under parts and olivaceous 
tips to the back feathers, similar to the way in which G. d. septen- 
trionulis differs from most other forms of Geospiza. Furthermore, 
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tJiere is possibly a tendency for G. fortis and G. fidiginosa to be 
slightly darker and more streaked on Abingdon Island; this also 
applies to G. scaiulens there. Both Camarhynchus parvulus and 
Certhidea are greener on Chatham than elsewhere. Such instances, 
however, are rare, and in no instance are all of the forms of Geo- 
spizinae on the same island affected similarly. Hence, the varia- 
tions seem most pro})ably to be due to chance. All present evidence 
is in favor of the supposition that in the Geospizinac the ])lumage 
differences between species, and between island forms of the same 
species, an^ not adaptive; in this there is agreement with the varia- 
tions shown in size of bill and wing (see full discussion later). 

In the Ge()sj)izinae, plumage characters seem to have been more 
<;onservative in evolution than bill characters. Probably bill differ- 
ences Ijave })een evolved more rapidly than plumage differences. In 
mainland birds, plumage characters are usually much more vari- 
able than are structural characters, but in general among iii'^ular 
birds structural variations seem to be relatively more pronounced, 
as is discussed ld\ri\ Hence, among insular birds, plumage is >omc- 
limes a more reliable guide to relationships tlian are slriiclural 
characters; tliis is well shown among the Geospizinae l>y Cncto- 
spiza pallida and Ccospiza scaiidens which were formerly united 
on account of bill (characters in the genus ^‘Coctornis,’’ Plumage 
(characters indicate that pallida is much more closely related to 
Camarhynchus, and G. scandcns to other forms of Geospiza than 
either is to the other. Habits and other characters fully support 
th is conclusicm. 


COLORATION OF THE BILL 

As reported by Swarth (1931), the bill in all Geospizinae of 
botli sexes is normally dark in the breeding season, and pale out- 
side of the breeding season. A similar change occurs in certain 
Ploceidac, and Wilschi ( 1935) has recently experiment(^d on tlu^ 
hormones controlling this. From the large available series, it is 
clear that the black males of the species of Geospiza and the par- 
tially black ‘'Tull-pliimagc'd"’ males of the forms of Platyspiza and 
Camorhyiwhus develop the dark bill at the beginning of the breed- 
ing season earlier than do either adult females or young males. 
Occasionally males, and more often females, breed with a bill 
whiidi is only partially dark. This occurs particularly in female 
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Certhidea, but was also observed in Geospiza magnirostris, fortis, 
juliginosa, and scandens. 

The progressive changes in die coloration of the bill in the 
juvenile have not yet been worked out. Some young leave the 
nest with an entirely light-colored bill; in many it is dark above 
and yellowish below. Whether the latter changes to plain yellow 
or pinkish-yellow during the non-breeding season, like that of an 
adult, is not known. In this partially dark condition, the bill of the 
immature closely resenildes that of adults who are changing from 
breeding to non-breeding condition. Hence, color of l)ill does not 
differentiate adult from immature specimens. On die other hand, 
several specimens collected near the end of the breeding season, 
widi almost unossified skulls, and, therefore, presumably young 
hatched a month or two before, sometimes showed completely dark 
bills. It would appear as diough none of die supposed character- 
istics of sexual maturity in the Geospizinae, that is black male 
plumage, dark hill, and ossified skull, are strictly correlated with 
the development of the sex organs. 



SECTION V. VARIATIONS IN BILL AND WING 

Some species of Geospizinae are so variable that to base conclu- 
sions on ten selected specimens, as did Swartli (1931), may be 
misleading. Actually, the whole group has been so extensively col- 
lected that it is extremely suitable for a general statistical study, 
and I therefore measured almost all of the specimens available in 
museum collections. As can be seen from the tables which follow, 
the majority of the species are adequately represented from most 
of the islands on which they occur. The actual measurements are, 
of course, far too extensive for publication, but since other workers 
may find them valuable, I am depositing copies with the California 
Academy of Sciences and with the British Museum, Natural His- 
tory. Modern statistical workers consider it important that when 
the actual measurements cannot be published, at least the frequency 
distributions should be. These also, however, are too bulky to pub- 
lish, so I am depositing copies with the two above-mentioned insti- 
tutions and also with the United States National Museum, Wash- 
ington, D.C., so that those interested may consult them. 

Methods of Measurement 

The Geospizinae vary mainly wuth reference to bill, so that for 
each species I measured the culmen and the depth of the bill. Orig- 
inally, I used the standard culmen measurement, that is from the 
tip of the bill to tlie jdace where the culmen joins the skull, but I 
found that, particularly in Gcospiza rnagnirostris, Platyspiza eras- 
sirostris^ and Certhidea olivacea^ I was unable to estimate accu- 
rately the exact place wliere the culmen ended on the skull. Thus 
measurements of the same specimens taken a month or two later 
sometimes gave different results. Dr. Alden H. Miller informed 
me that he experienced similar difficulty in his study of the genus 
Juru^o^ and at his suggestion I measured the culmen from the an- 
terior part of the nostril opening to the tip of the bill. This is an 
extremely reliable measurement. It is unfortunate that 1 could not 
use the whole culmen, as, until tliis time, it has been the standard 
bill measurement used by taxonomists working on this group. Fur- 
thermore, in one or two species, notably C. magnirostris and G. 
fortis, there is a greater difference when the whole culmen is com- 
pared tlian when the culmen as measured from the nostril is used. 
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Possibly, had I been more experienced in measuring birds, I could 
have taken the whole culmen measurement accurately, but after 
three months of intensive work I found it still unreliable. Wher- 
ever, in the present text, the word “culmen” is used it refers to the 
length of the culmen from the nostril, and not to the whole culmen, 
unless expressly slated. Swarth (1931, pp. 137-270) records a 
set of measurements of the whole culmen for each species. 

The deplh of the bill was measured at the l)ase, with the bill 
closed. It is sometimes difficult to be (‘crtain of the position of the 
base of the bill, but I found this measurement mucli less lial)le to 
personal variation than was that of the measurement of the whole 
culmen. In sonu^ specimens, the stuffing in the mouth prevented the 
bill from closing properly; such specimens were not measured. 
In Certhidea oJivacea, the bill is so shallow that the degree of error 
is considerable; hence the measurement for the depth of tiic bill in 
this species is not of great value. 

In addition to these two bill mcaMiremcnts, I measured the 
length of the wing in the standard manner, tliat is from the carpal 
joint to the end of the longest primary in the flattened wing. 

The culmen ( from nostril) and the depth of the bill were meas- 
ured with a pair of dial calipers, kindly loaned by the California 
Academy of Sciences, except for the specimens in the British Mu- 
seum, Natural History, for which I used calipers wnth a vtnnicr 
scale. Both of these instruments recorded to 0.1 mm. which is a 
finer unit than the error in estimating the limits of the bill to be 
measured. The wing was measured with a millimeter rule, and 
recorded to the nearest millimeter. In the tallies which follow, the 
number of the specimens measured is given first (N), then the 
mean (M), followed by the standard deviation (o"). For calculat- 
ing the mean and standard deviation, the actual measurements wtu*e 
used, and they were not first grouped into broader divisions. In 
addition to these, I also include the range of each form, since, al- 
though the standard deviation gives a more accurate indication of 
the I'ange of variation, the maximum and minimum specimens 
measured have often formed a standard part of taxonomic pro- 
cedure. 

Birds collected shortly after they had left the nest were excluded. 
The bills of such individuals were usually dark above and pink or 
yellow below. All specimens in streaked plumage with bills of this 
color collected between March (earlier for G, scandens and CactO’ 
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spiza) and June were rejected, since most young leave the nest at 
this season. The color of the bill of the adult is changing from 
black to yellowish during the latter part of this period, so that the 
rejected specimens undoubtedly included a number of adults. How- 
ever, to be on the safe side all specimens with partly dark and 
partly pale bills at this season were excluded, except for males 
which already showed complete or partially black plumage, and 
which could safely be included as adults. The bill of an immature 
individual is probably fully grown, or very nearly so, two or three 
months after it has left the nest. The only immatures which may 
conceivably have lieen included among the adults measured were 
those that emerged from nests at an unusual time of year. This 
number is certainly small, and any which might have been imma- 
ture, as indicated l)y plumage or color of bill, were rejected, irre- 
spective of season. 

Size Variations Due to Age 

Males of (jcospiza spp. upon leaving the ne:^l possess plumage 
essentially similar to that of the female; later the fully black plum- 
age is assumed. It is uncertain at what age the black plumage is 
acquired, and whether or not this varies individually. A great 
many males breed in streaked or partially black plumage, but it 
seems reasonable to assume that, on the whole, males in streaked 
plumage are younger than those in fully black plumage. The same 
may aj)ply to partially black males in Platyspiza and Camarliyn- 
chus. 

It is well known in many l)irds that males several years old have 
a longer wing than first-year males. Hence for the wnng measure- 
ment in the spe(‘ies of Geospiza and Pinaroloxias only fully black 
males were included. In Platyspiza and Camarhynchiis^ only males 
showing some black in the plumage w^ere measured. That the older 
birds, as indicated by their plumage, have a longer wing is demon- 
strated in Text Table 5, where typical examples of each spi'cics 
are given. 

There is also the possibility that the older males ha\c larger 
bills, although this has rarely been recorded in birds. Mayr 
(1934a) cites this in a study of the hornbill {Rhyticcros plicatus). 
To test this. Text Tables 6 and 7 were prepared. 

Tables 6 and 7 show that there is a significant difference in the 
mean bill size for black males as compared wdth males in streaked 
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plumage in Geospiza fuliginosa on Chatham (in culmen only), for 
Platyspiza crassirostris on several islands, and for Camarhynchus 
psittacula on James and Indefatigable (depth of l)il] only). In 
each instance, the older males are the larger. For other species 
and island forms, the differences are either nonexistent or, when 
present, are extremely small, and, treated separately, are usually 
not statistically significant. However, when the series is considered 
as a whole, there is possibly a tendency for the older males to be 
slightly larger. In view of this slight difference, some workers 
might prefer to use only tlie measurements of older males when 
comparing different forms. On the other hand, if all the available 
males are used (excluding fledglings) many more specimens are 
available, so that this larger grouping is in some respects pref- 
erable, particularly since the difference in mean is so small (rarely 
more than 0.1 mm.). The position is complicated further since, 
particularly in a number of forms, some males never attain the 
black plumage. This percentage varies on the different islands, 
so that it is dilficajlt to know whether all males, or only those show- 
ing black, are more "Typical” of the species (which is, after all, 
primarily a breeding unit). Accordingly, in the Main Tables I-X, 
pp. 142-151, all males are grouped together for bill measure- 
ments, but, following the Main Tables, the measurements for older 
males alone are given. 

In Geospiza magnirostris and G. fortis^ there is one more differ- 
ence noticeable when the bills of males in black and streaked plum- 
ages are compared, namely that the black males seem to be less 
variable than the streaked males or than all of the males taken 
together. No such difference is apparent in the other species, and 
in G, magnirostris it seems to apply only to depth of bill. (Sec 
Text Table 8, p. 86, and compare the figures in the Main Tables 
for other species.) 

In the species of Cactospiza, the immature males cannot be dis- 
tinguished from the older ones, since the plumages are similar. 
This also applies to females of all species, so that these represent 
birds of all ages. 

Sex Differences 

In every species except one, the females have smaller bills than 
the males, both wdth reference to culmen and to depth of bill. This 
slight difference possibly has a similar genetic basis to that of such 
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sex differences as stature in man, discussed by Danforth (1939, 
pp. 344-345) . Contrary to the other species, in Certhidea olivacea 
the female has a longer bill than llie male. In this species, the 
female has different feeding habits from the male, foraging nearer 
the ground. Whether or not, however, the bill difference is corre- 
lated with feeding habits is unknown. (For details see the Main 
Tables, pp. 142—151). In variability of size of bill, male and fe- 
male show little difference in any species. 

In wing size. Text Table 5 indicates that in the forms of Geospiza 
the black males have a longer wing than the partly black mal3s, 
which in turn average longer than llie streaked males, and these 
average longer than the females. The same applies to the partly 
black males as compared with streaked males and with th(i females 
in members of the genera Platyspiza and Camarhynchus. In all 
the species, including those of the genus Certhidea, the wings of the 
males average longer than those of the females. 

From the Main Tables, it would appear that in wing length the 
female is more variable than the male. This prcsumal)ly results 
from the fact that wing length varies with age. Thus while the 
young males can, in most species, be separated bv plumage, the 
females cannot, and must be grouped logt'ther. When llie males 
are grouped together, as was necessary in Cactospiza, the standard 
deviation of the male wung is as large as in the female. 

Specimens of Questionable Identity 

As already noted in Section I, a number of sjicciniens do not 
conform to any of the known species. A few seem to be aberrant 
specimens, while others are intermediate in characters lietween two 
described species. These specimens have not been included in the 
Main Tables, but are listed separately in Text Table 16. I have 
also included in this same list of questionable specimens a number 
which I have assigned to described species, since their allocation 
is partly a matter of personal opinion, and other authorities might 
differ from me. Obviously, die inclusion of abnormal specimens 
in the calculation of the mean and standard deviation in an island 
form will affect both of these figures, particularly the standard 
deviation, and especially if not many specimens are available. 

For Geospiza magnirostris and G. fortis, I have included in the 
tables not only the most questionable specimens but also a number 
of other specimens, in order to illustrate the similarity in measure- 
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ments of these two species. It is unfortunate that the most reliable 
character separating these two species is the length of the whole 
culrnen, whic^h, as stated elsewhere, I could not measure accurately. 
The shape of the culmen often gives a different appearance to the 
birds and makes identification of large specimens of G. fortis and 
small specimens of G. magnirostris easier than would appear from 
the table of measurements. 

Differences between Island Populations of the 
Same Species 


1. Differences in mean 

In the Main Tallies I-X the population of each island has been 
treated separately, and, in addition, the populations from north 
and south Albemarle have been kept distinct as these two localities 
are far ajiarl. Nearly all specimens labeled ‘‘north Albemarle"’ 
were collected at Tagus Cove, those labeled “south Albemarle” at 
Iguana Cove in the soutliwest and Vilamil in the southeast. For 
Geospiza fuliginosa some specimens are also available from cen- 
tral Albemarle, mostly labeled Elizabeth Bay or Perry Isthmus. 

It can be seen that in many species the island forms are slightly 
different. In a few instances the differences are sufficiently large 
for the forms to have received separate subspecific names. In many 
other cases, the degree of difference is too small to justify a nomen- 
clatural separation, although tlie differences are statistically sig- 
nificant. On the whole, as compared with other oceanic islands, 
the dilTerences between island forms on tlie Galapagos are rather 
slight. 

From the summaries which follow, it will be seen that no species 
shows any completely regular trend of variation, that is from north 
to soutli, or in any other direction, or radially from any one island 
outward. In G. fortis^ there is a tendency for increasing size in one 
direction, but it is not completely regular, and in G, scanJeris, the 
population of each island seems to be almost independent of the 
others. The relative independence of each island population is well 
shown on Bindloe, which lies between Abingdon and James. In 
three species, namely G. magnirostris, G. fuliginosa, and G, scan- 
dens, the populations on Abingdon and James are more like each 
other than like tliose on Bindloe. In the main, each island popu- 
lation seems to be evolving independently, but there is apparently 
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a little inter-island wandering, which means that the populations 
of neighboring islands will show some resemblances. The data for 
the variations in the mean bill and wing sizes for each species are 
as follows: 

Geospiza magnirostris. — The largest birds are from Tower Is- 
land in the northeast. Those on Wenman, in the far northwest, 
average smaller. Those on Abingdon are intermediate. Bindloe is 
only 13 miles from Abingdon, but in bill size magnirostris there 
averages nearly a millimeter smaller, although those from James, 
farther south, are closely similar to those from Abingdon in size. 
Jervis is a small island only five miles from James, but the birds 
there have a significantly smaller bill. Swarth’s contention that 
G. magnirostris tends to be larger in the north and smaller in the 
south is not altogether true, since the Wenman population in the 
extreme north is smaller than that on Tower, Abingdon, or James 
islands, and the Bindloe birds are smaller than those of James to 
the south. The apparent small size of birds from Indefatigable 
and south Albemarle (Main Table I) may not be altogether reli- 
able, since not enough specimens were available. It is also possible 
that they interbreed occasionally with G, fortis, and that some of 
these hybrid specimens, not necessarily first generation, have been 
included under G. magnirostris. 

Near the end of Main Table I are included the measurements 
of the specimens collected by Darwin, and it can be seen liow much 
larger his ^^G. magnirostris’'" are than any specimejis collected sev- 
enty years later. On tlie other hand, his ''G. streniur are like 
modern forms. 

Geospiza fortis. — For this species Swarlh claimed a trend of 
increasing size from north to south, but this is not altogether true. 
The largest birds are found on south Albemarle and Chatham, but 
on Charles, farther south, they average smaller, and this variable 
population includes some very small specimens. In bill size, birds 
from Abingdon and Duncan are smaller than those from other 
islands. Those from north Albemarle average about 1 mm. smaller 
in bill than those from south Albemarle. The forms on Daphne 
and Crossman are discussed later; they are thought to be of hybrid 
origin with G. fuliginosa. The form on Duncan is smaller than on 
either of the neighboring islands of Indefatigable and Albemarle, 
and it is conceivable that here also there has been some interbreed- 
ing with G. fuliginosa. In wing size, the birds on Abingdon and 
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Bindloe are distinctly smaller than those from other islands. Those 
on south Albemarle and Chatham are larger than elsewhere. 

Geospiza fuliginosa, — ^The bill variations in this species are not 
great. The form on Bindloe Island is of interest, since it is smaller 
than that on Abingdon to the nortli and James to the south. The 
wing variations are also slight, but, as in G. fortis^ the birds on 
Abingdon and Bindloe are significantly smaller than elsewhere. 
Indeed, at one lime they were separated as a subspecies, G. /. minor, 
but the overlapping is too great to justify this. 

Geospiza difficilis, — The three subspecies of this species show 
fairly marked differences in bill and wing size. Furthermore, each 
subspecies occurs on two islands, and in each such pair the popu- 
lations on tlie two islands show significant differences in mean size, 
although not sufficient to justify subspecific separation. (See the 
Main Tables for details.) 

Geospiza scandens, — There is a large form on Abingdon. On 
Bindloe, the next island to the south, there is an even larger form. 
On Janies, the next most southerly island, the form is extremely 
small, and all specimens can be readily separated from those on 
13indlo(\ On Jervis, only five miles from James, tlie mean is sig- 
nificantly larger than on James, and becomes larger still on Inde- 
fatigable, south Alliernarle, and Barrington to the south. It is a 
little >nialler again on Charles in the extreme south, while the form 
on Chatham to the southeast has a distinctly shorter bill, although 
it is no less deep, than those of the central islands. In other words, 
regular trtmds are almost absent in this species, and, although 
specimens from James and Bindloe are readily separable from 
each other and therefore could be named, the specimens from the 
other islands overlap witli both and make consistent treatment im- 
possible. (See Section I and Frontispiece map.) Mayr (1940, 
pp. 262-263) records similar irregular size trends in the honey- 
eater {Foulehaio caruriculata) on various Polynesian islands, which 
again make subspecific treatment impossible. 

Geospiza conirostris. — It is remarkable that the population on 
Gardner, less than a mile fiom Hood, should average nearly 1 mm. 
smaller in wing length and both bill measurements than the popu- 
lation on Hood. The other forms are considered later. 

Platyspiza crassirostris, — ^This species shows less variation be- 
tween different islands than any other. Possibly tlie birds on Nar- 
borough and north Albemarle, few of which have been collected. 
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are slightly smaller than those elsewhere; apart from these tliere 
does not appear to be any significant variation in size of bill or 
wing. This stability is conceivably due to the fact that this species 
may wander more frequently from one island to another than do 
the other species. Thus, although it seems unlikely, tlie island pop- 
ulations may not be isolated from each other. Platyspiza crassi- 
rostris is also well separated from all the other species, and only 
one aberrant specimen, a dwarf bird from Narborough, has been 
examined. 

Camarhynchus psittacula. — The form habeli on Abingdon and 
Bindloe islands differs not only in bill measurement, but also in 
shape of bill, from psittacula (sensu stricto) on James, Indefati^ 
gable, and other islands (Swarth, 1931, pp. 219 -222). Carna- 
rhynchus affiiiis on All)emarle is smaller than psittacula. The un- 
usual specimens found on ihe central islands, j)erliaps rebnable to 
affinis, have been discussed in Section 1, as has the Duncan popula- 
tion. Camarhynchus pauper on (Charles Island is discussed later. 

Camarhynchus parvulus. — Birds from James and north Albe- 
marle have slightly smaller bills than those on Indefatigable, south 
Albemarle, and Charles islands, but the differences are not suffi- 
ciently great to justify subspecific separation. On (Ihatham there 
is a larger form, C. p. salvini. 

Cactospiza pallida. — The birds on James are signiff(!antly larger 
than tliose on islands to the south. Those from north Albemarle 
are larger than those from south Albemarle. Those from Chatham 
are particularly small, and have been separately named. 

Cerihidea olivacea. — The inter-island variations in this species 
mainly concern plumage, but tliere arc also slight varialions in 
measurements. In particular, the forms on the central islands, 
James, Indefatigable, Duncan, and Albemarle, have smaller bills 
than those on the islands both to the north and to the soutli. The 
birds from Charles have appreciably deeper bills than lliosc from 
other islands, a difference which is more apparent to the eye than 
the measurements indicate. There are also slight, but significant, 
wing variations, and here also the birds on the central islands tend 
to be smaller (see Main Tables). 

2. Differences in variability 

The standard deviation gives a convenient measure of the degree 
of variability when comparing the island forms of the same species. 
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It can be seen from the Main Tables that in some species the island 
forms differ not only in mean, as already discussed, but also in 
variability in both bill and wing. The data presented in the Main 
Tables provide material for examining the view, first advanced by 
Darwin, namely that small populations arc less varial)le than large 
populations. This view was recently tested statistically by Fisher 
(1937) for birds" eggs, and was also developed at length on theo- 
retical grounds by Sewall Wright (1931, 1940). Environmental 
conditions in the coastal zone on the various Gala])ag()s Islands 
would seem, so far as they affect the species of Geospiza and Ccr- 
thidea^ to be similar on the different islands. Hence, it is reasonable 
to assume that, for these species, the ])opulalion on a small island 
will tend to be smaller than that on a large island. In the ])resent 
investigation, the f)oj)ulalion must also be isolated from that of 
other islands because if there is regular mixing with a neighboring 
island, the populations of the tw’o islands cannot be considered 
separately. 

Culpej)pei- and Wenman are extremely small i^-lands, separated 
from the main group, and a moderate distance from each other. 
Tower is Muall and isolated, although not to the same extent. Al)- 
ingdon, Bindloe, and Hood are moderately small and somewhat 
se])araUal from the other islands. It should be noted that the pre- 
vail irig wind is from the southeast, which means that tlie two east- 
(M'ly islands of Tower and Hood are more isolated, for birds, than 
their [)()silions on the map seem to indicate. The distances between 
the islands are given in Text Table 1. One can, therefore, compare 
the populations of these smaller, more isolated islands with the 
populations of the larger islands, together with those of tlie small 
islands situated m*ar them. The populations of tliese larger islands 
probably mix to some extent with those of the neighl)oring ones. 
For this investigation, all the measurements given in the Main 
Tables can be used except those of the wings of females. The latter 
must be omitted, since, as mentioned earlier, it is not a homogene- 
ous sample, but includes birds of all ages. Hence, ils variability 
depends upon tlie relative numbers of streaked and adult s])ecimens 
included, which is unknown. Details are given in Text Table 8 for 
Geospiza magnirostris and G, fortis, 1 have given the values both 
for all males together and for those in full black plumage (see 
earlier discussion). 

In Geospiza magnirostris^ the birds on Wenman and Tower, the 
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two smallest and most isolated islands, have smaller standard devi- 
ations for all five measurements than have the birds on the larger 
islands. This is true for the male bill measurements whether all 
males or only those in fully black plumage are considered. Also, 
the populations on the moderately small and more or less isolated 
islands of Abingdon and Bindloe tend to have smaller standard 
deviations than those of the larger islands of James, Indefatigable, 
and Albemarle. As might be expected, the population on the small 
island of Jervis, which is close to James, has a similar varialnlity 
to that of the large islands. 
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• IriBulficlent numbor ol apofimone. 

Geospiza fortis is unfortunately not resident on Wenman, Tower, 
or Hood. The Hood birds were considered to be stragglers, hence 
they were not included. The populations on Abingdon and Bindloe 
tend to have smaller standard deviations in the bill measurements 
of both sexes than do those from the larger islands. This is not true 
with reference to the wing measurement of black males. Barrington 
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is a small island, moderately isolated, and here also the population 
has a small standard deviation. However, not many specimens were 
available. To judge from the numbers collected, G. fortis is con- 
siderably less numerous on James than on the islands to the south, 
so the James population should perhaps be considered as a mod- 
erately small one. 

Hence, Text Table 8 definitely supports the views advanced by 
the authors mentioned above. The standard error of the standard 
deviation is large, so that any one case taken singly is seldom sig- 
nificant. All of the small island forms, however, show the same 
trend in all measurements excepting the black male wing in G. 
fortis^ and, taken together, the data seem significant. The difference 
is perhaps not as great as might have been expected, considering 
how extremely small some of the island populations must be as 
compared with others. However, it must be remembered that prob- 
ably no population is completely isolated, and an occasional bird 
wandering from one of the larger to one of the smaller islands and 
interbreeding there would at once make the small population more 
variable. The records of individuals which are known to have 
traveled from one island to anotlier arc given later in Text Table 
14, and show^ that this occurrence is not uncommon. 

Geospiza fuliginosa and Certhidea olivacea are both widespread 
spe(‘ies which might have been expected to show^ the same phenom- 
enon of a lower variability on tlie small isolated islands. How^ever, 
as can be seen from the Main Tables, no such tendency is apparent. 
It may be noted that, in general, these are le^s variable species than 
G. magnirostris and G. fortis. Here selection pressure is presum- 
ably higher, restricting random variation. Geospiza scandcris and 
Platyspiza crassirostris also show’ no such tendency, but only a few 
specimens of G. scandens are available from the critical islands of 
Abingdon and Bindloe. Platyspiza crassirostris is a stable form 
everywhere. Camarhynchus psittacula cannot be considered in this 
connection because, judging from the numbers in collections, this 
species must be much more numerous on Abingdon and Bindloe 
than it is on Janies or Indefatigable. Thus, the populations on the 
two former islands are not necessarily smaller tlian those on the 
latter. The forms of G. difficilis are also difficult to compare, as 
they are rather distinct from each other, and it is uncertain whether 
septentrional! s of Culpepper and Wenman islands should be in- 
cluded in this species. Furthermore, owing to tlie restricted habitat 
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distributions of debilirostris on James and Indefatigable, and of 
difficilis on Abingdon, it is difficult to determine how tlieir total 
numbers compare with each other. The other species of Ceospizinae 
do not occur on the small isolated islands. 

Correlations between Bill and Wing Measurements 

Text Table 9 gives correlation coefficients for culmen and wing, 
and for culmen and depth of bill, in typical examples of all (>f the 
principal species of Ceospizinae. As might be expected, there is, 
in many species, a high correlation between the length of the culmen 
and the depth of the bill. This is particularly noticeable in the 
larger-billed species of Geospiza, Indeed, there is a posit i\e corre- 
lation for culmen and depth of bill in all species investigated ex- 
cepting Cactospiza pallida in which, strangely, there seertis to l>e 
none. Certhidea olivacea and Pinaroloxias inornata were not in- 
vestigated in this connection, as they have slender bills, conse- 
quently error in measurement of depth of bill is itdalively great. 
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Correlation between length of culmen and length of wing is 
fairly high in a number of species, noticeably in the larger forms, 
but is much less marked in the smaller speedes. In addition, there 
is no correlation in Cactospiza pallida, or in Pitiaroloxias inornata. 
The high correlation between bill and wing size in Geospiza magni- 
rostris, G. fortis, and G. conirostris, which are all extremely vari- 
able species, suggests that this \ariability may he due paitly to 
general size factors. A. H. Miller (1941 ) did not get nearly sucli 
high positive correlation of these measurements in most specaes of 
Junco which he investigated. This also true of my investiga- 
tion of introduced Passer domcsticus in tlie United Stales (Lack, 
1940J). 

Differences in Mean of Bill and Wing between Species 

Obviously, most species differ from each other in the mean size 
of hill and wing measurements, and these differences, apparent in 
the Main Tables, do not need discussion. However, Geospiza mag- 
nirostris, fortis, and juliginosa are of special interest, since thchc 
th r('e spec'ies have identical plumages and seem to differ from ea<di 
other sohdy in general body size and in relative size of length and 
de|:)lh of l)ill. It is appanmt from the Main Tables and the histo- 
giains shown in Figs. 0“26 that the gaj) l)(‘twe(m fulighwsa and 
fortis on the one hand, and fortis and magnirostrls on the otlnn*, is 
much more marked on some islands, as for example on Abitigdon 
and Bindloe, than it is on other islands, sin h as Indefatigable. In 
fact, on the latt(*r island it is sometimes dilFuadt to tell whether a 
particular specimen belongs to mafinirostris or fortis. and it is also 
conceivable that there is a certain amount of hybridization. Fur- 
thermore, on some islands, fortis is extremely variable, while the 
gap between tlie species is narrow. Hence, on liidefatigahlc and 
some other islands, the smallest fortis are aclually much closer in 
measurement to the largest fuligirutsa than they are to the larg('si 
individuals of their own species. Similarly, the largest fortis are 
much closer in m(*a-'Uronienl to the smallest magnirostris than they 
are to the smallest birds of their own species. Since thcs(‘ species 
differ solely in these mensural characters, the species problem in 
this group is extr(*mely interesting. 

It is hardly necessary to point out that fuliginosa. fortis. and 
magnirostris are three distinct spec.ies which normally do not inter- 
breed with each other, although they may do so occasionally. Dnr- 
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ing our stay on Chatham and Indefatigable islands, we found no 
evidence for interbreeding, excepting that on Indefatigable we 
were sometimes in doubt when one or both birds of a pair were 
of such size that they might be eitlier large fortis or small mag- 
nirostris. This is perhaps worth emphasizing since it has been 
suggested that magnirostris and fuliginosa are two homozygous 
stocks which regularly interbreed with each other, producing fortis 
as a heterozygous first generation. This is definitely not true. 

Geospiza magnirostris and G. fortis show a slight overlapping 
in measurements of culmen from nostril, depth of bill, and length 
of wing. Conceivably there is no overlapping in the length of the 
whole culmen, but here also they approach each other extremely 
closely. A definite statement on the degree of overlapping is im- 
possible since with some difficult specimens one cannot be abso- 
lutely certain of identification as to species. Inspection of tlie Main 
Tables I, II, Text Table 16 of questionable specimens, and the 
histograms for the limits of size for cTifferent island forms of mag- 
nirostris and fortis will show the complexity of the situation. Par- 
ticularly difficult are the four specimens formerly called G, baitri 
obtained on James and two similar ones from Biiidloe. Had these 
specimens occurred on Indefatigable, , they would almost certainly 
be ascribed to fortis. On Bindloe and James, however, fortis is 
small and these specimens approach more nearly magnirostris^ 
especially on Bindloe, where magnirostris is small. Hence their 
position is impossible to assign with certainty (see Se^ction I, p. 
10 ). 

The gap between fuliginosa and fortis is much more clearly 
defined tlian that between fortis and magnirostris, and one is rarely 
in doubt as to whether or not a specimen should be considered as 
a large fuliginosa or a small fortis. The measurements of a few 
specimens formerly named G. harterti are given in the table of ques- 
tionable specimens, and, in addition to these, the populations on 
the extremely small islands of Daphne and Crossman seem to be 
intermediate in character between fuliginosa and fortis. Swarth 
(1931, p. 163) considered the Daphne birds to be small fortis, but 
although the largest specimens resemble fortis on James, the aver- 
age for the population is much smaller than for fortis found any- 
where else. Some of them come very close to fuliginosa. The Cross- 
man population averages smaller than that of Daphne. The larger 
specimens resemble the Daphne birds, while the smaller birds seem 
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VanalKni in leufjjlli of culmen ni malrs. Fiji. 9, ln(lrfatit;al)]o; 
Fip. 10, Crossman; Fig. 11, Chaliiam; F'ij;. 12, ("liarlos. 
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Variation in depth of bill of males. Fig. 18, Charles; 
Fig. 19, Indefatigable. 
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quite typical of juliginosa. The most probable explanation is that 
these forms have originated from a cross between juliginosa and 
jortis. One might expect hybridization on such tiny islands where 
wandering birds might find few or none of their own species avail- 
able. 

Tlie histograms. Text Figs. 5—26, also show that on different 
islands the specific limits occur in a different place. For instance, 
specimens of male Geospiza with a culmen of 14 mm. are niagni- 
rostris on Bindloe or Jervis, but fortis on Chatham or Charles, and 
on Indefatigable might be either. Also, males with culmen 10 mm. 
are juliginosa on Chatham but jortis on Charles. As regards depth 
of bill, juliginosa and jortis show no overlapping, and for magni- 
rostris and jortis there is much less overlapj)ing in this measure- 
ment than for that of culmen from nostril. Males witli a depth of 
bill of 16 mm. on Jervis and 16.5 mm. on Indefatigable are magni- 
rostris, whereas on Charles they are jortis. In wing length, black 
males with a wing of 64“-6() mm. on Abingdon an^ jortis. but on 
all the southern islands they are juliginosa. Black males with a 
wing of 79 or 80 mm, on Abingdon. Bindloe, or Jervis are magni- 
rostris, but on Cliarles are jortis. In all these inslanc(‘s, other cliar- 
aclers make identification of the species cejlain, but in other cases 
such as G. bauri, identification is much less positive. 

Geospiza juliginosa, jortis, and magnirostris differ from each 
other not only in actual size of wing and bill, but in relative length 
of bill as compared with length of wing, and in relative depth of 
bill as compared with its length. The larger species have relatively 
longer and deeper bills. This suggested that the differences in })ro- 
portions of these parts in these three species might be due simply to 
allomctric ratios between these parts and general body size (see 
Huxley, 1932). In this instance, one would expect similar allo- 
metric relations to hold within eacJi species. To test this possibility 
Text Tables 10 and 11 were prepared. 

l\om these tables it will be seen that within eadi species there 
is, with inc reasing wing length, no increase in the proportion of 
length of bill to length of wing; likewise, with increasing length of 
bill, there is no increase in the ratio of the depth of bill to its length. 
In each spc'cies, regardless of the size of the individual, the ratio 
between culmen and wing and between depth of bill and culmen is 
approximately constant. There is no tendency whatever toward an 
allomctric relaticm of these parts. 
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Tabu 10 


Ratio of 

CuliDsn to Wln^;; In Black Uala 

Oeosplza fullglnosa, fortls and 

magnlrostris 




Culmen 



No, 

Wln« 

Uean 

Range 

a 

Ratio 


OeoBplZB fuliRlnoBn (ChathBin. Charles. N. 

and Albenuirle) 


29 

60 - 62 

8.38 

7.7-9. 9 

.427 

.139 


(61.8) 






63 

8.42 

7. 6-9. 8 

.534 

.154 

68 

64 

8.52 

7.4-10,2 

.497 

.133 

44 

69 

8.99 

7.7-9. 9 

.525 

,132 

26 

6b 

8.77 

7,9-10,1 

.567 

.133 

6 

67 - 70 

8.90 

8.3-9. 5 

.587 

.132 


lt>7.7) 






G«o«ipl 2 a 

fort is (Chathaffl. 

Charles, N. and h. Albemarle) 


9 

66 - 68 

10,89 

10.1-11.8 

.515 

.162 


(67.4) 





9 

69 

11. 38 

10.4-12.3 

.645 

.165 

27 

70 

11.35 

10,7-12.1 

.435 

.162 

44 

71 

11,58 

10.1-13.9 

.655 

.163 

^8 

72 

11.59 

iC.7-13.2 

.644 

.161 


73 

11.74 

10.3-13.5 

.726 

.161 

17 

74 

12.33 

11.3-13.4 

.518 

,167 

?6 


12.40 

10.3-14.0 

.875 

.165 

12 

7b 

12.78 

12.1-15.6 

.483 

,108 

10 

77 - flO 

12. ^*8 

11.9-14.1 

.014 

.165 


(78.0^ 







'lleoapiza oaRntTostrls (all) 


9 

7'’ - So 

15.20 

14.0-16.5 

.770 

.193 


(98.9) 





li 

81 

15.36 

14.2-16.8 

.670 

.190 

15 

8? 

15.41 

14,0-16.0 

.559 

.100 

17 

83 

15.7? 

14.5-17.3 

.680 

.189 

1' 

84 

I0.05 

14.7-17.7 

1.055 

.191 

13 


16.41 

15.9-17.2 

.355 

.189 

14 

8b 

15.96 

15.1-17,2 

.673 

.106 

10 

S'? 

15.82 

14.2-16.8 

.798 

.102 

7 

88 - 90 

16.39 

lS.i-17.4 

.773 

.185 


(80,6) 





3* 

90 - 94 

18.43 

18.0-10.9 

.451 

.202* 


(91.3) 

OeoBpiaa fonts 

X fullginosa? 

( Daphne) 


12 

63 * 67 

(bb.08) 

10.35 

9.2-11.2 

. 065 

.156 

11 

68 - 70 
<60.82) 

10.53 

9.9-11,3 

.476 

.15^ 



Oeospiia fort la : 

c fultglnoaa? ICrossmau) 


8 

63 - 67 

9.36 

8.0-11,2 

1.049 

.143 


(6i..60) 


Darwin's blaok males, 
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Table 11 


Ratio of Depth of Bill to Culmen in Male Geoapizn fullginoea , fortia end magniroatria 


No. 

Culman 

Mean Range 

Mean 

Depth of Hill 
Range 

a 

Ratio 



Oeoapiza fullginoaa 

(Chatham, Charlea) 


13 

7.52 

7. 2-7. 7 

7.70 

7. 1-8. 3 

.390 

1.02 

?8 

8.03 

7. 8-8. 2 

7.83 

7.2-8.? 

.398 

.98 

51 

8.54 

8.3-8. 7 

8,09 

7.2-8. 9 

.410 

."5 

65 

9.00 

8. 8-9. 2 

8.21 

7. 4-9.1 

.355 

.91 

16 

9.45 

9, 3-9. 7 

8.40 

7.4-9. 1 

.489 

.89 

9 

9.93 

9.8-10.2 

8.31 

8. 0-8. 6 

.215 

.84 



Oeoapiza fortia (Chathajn, Charlaa) 



5 

10,10 

9.8-10,2 

10,96 

10.1-11.9 

.856 

1.09 

12 

10.48 

10,5-10.7 

11.47 

10.7-12.1 

.446 

1.09 

54 

11.04 

10.8-11.2 

11.89 

10,2-13.2 

.567 

1.08 

55 

11.44 

11.3-11.7 

12.25 

10.8-15.6 

.612 

1.07 

72 

12.02 

11.8-12.2 

12.80 

11.1-15.3 

.877 

1,07 

25 

12.48 

12.3-12.7 

13.43 

12.0-14.8 

.750 

1.08 

53 

12.93 

12.8-15.2 

14.44 

12.1-16.0 

1.032 

1.12 

10 

13.48 

13.3-13.7 

14.32 

13,1-15.4 

.;87 

1.06 

6 

14.03 

13.H-14.? 

14.85 

15,6-16.0 

1 . 03 s 

1.06 



Geospiza magniroatria (all) 



11 

13.97 

13.8-14.2 

17.34 

15.8-19.4 

.VI 

1.24 

13 

14.50 

14.3-14.7 

IP. 04 

16.5-19.4 

.978 

1.24 

43 

15.01 

14.8-15.2 

18.92 

16,8-21,6 

1.066 

1.26 

40 

15.47 

15.3-15.7 

19.56 

lb. 0-21. 4 

.868 

1.26 

55 

15.96 

15.8-16.2 

20.23 

18.2-22.3 

.963 

1.27 

32 

16.43 

16.3-16.7 

20.85 

18.9-22.5 

.831 

1.27 

19 

16.96 

1^6.8-17.2 

20.94 

19.5-22.9 

.917 

1,23 

7 

17.43 

17.3-17.7 

21.24 

19.9-23.2 

1.139 

1.22 

3* 

18.43 

18.0-18.9 

23.67 

25.6-25.7 

.058 

1 . 28 * 



Geoapiza 

fortia X fullginoaa’ (Daphne) 



10 

10,04 

9.8-10.2 

10.07 

8.6-10.6 

.385 

1.00 

6 

10.60 

10.3-10.7 

10.93 

9.7-11.9 

.755 

1.03 

9 

11.09 

10.8-11.3 

10.97 

10.4-11.5 

.378 

.99 



Geoapira 

fortia z fuliginoaa’ (Croaaman) 


11 

9.43 

8.4-11.2 

9.55 

8.3-10.4 

,802 

1,01 


Darwin’ a black malea. 
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The tables therefore show that the ratio of culmen to wing, and 
of depth of bill to culmen, provide a criterion for distinguishing 
the three species. However, it must be noted that among the indi- 
viduals of each species, the variations in these ratios are large. For 
instance, on Charles the ratio of depth of bill to culmen in fortis 
varied between .92 and 1 .32, that is from typical values for juligi- 
nosa up to typical values for magnirostris. Similar considerations 
apply to the other species, as can be seen by inspecting the range 
in culmen for each particular wing length, and the range in depth 
of bill for each length of culmen, given in Text Tables 10 and 11. 
Hence, these ratios do not form a satisfactory method for identify- 
ing any particular specimen, but are only valuable when a series 
can be compared. 

I have also included in these tables the same ratios for the un- 
usual Daphne and Crossman populations and for tlie single male 
specimen of Geospiza bauri. It will be noted that the ratios for the 
Daphne and Crossman populations tend to be intermediate between 
those for fiilighwsa and fortis. This provides further evidence for 
the hybrid origin of these forms. The specimen of G. bauri is inter- 
mediate between fortis and magnirostris and might be either. 

Camarhynchus species: in the species of Camarhynchus there is 
a problem similar to that presented by the three species of Geospiza 
described above. On most islands, there is a larger and a smaller 
species, which differ primarily in the mensural characters of bill 
and wing. Here also the larger species has a longer bill in propor- 
tion to w*ing length, and a deeper bill in proportion to its length. 
However, there are also small plumage differences. I have not 
given details, since there are loo few specimens available. 

On Charles, a particularly interesting situation is presented, 
since on this island there are three species of Camarhynchus. The 
gap betw^een the smallest, parvulus^ and the middle form, pauper, 
is fairly well defined, altliough there are two specimens which can- 
not be assigned to either and might possibly be hybrids. A few 
other specimens show a slight overlapping either in wing length, 
or length of culmen from nostril, or depth of bill, but never in more 
than one of these characters at the same time. All can be safely 
assigned to one or the oilier species. Camarhynchus pauper and 
the larger psittacula show a wide overlapping in length of wing 
and length of culmen, but apparently there is no overlapping in 
depth of bill, although the two species come extremely close to each 
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Other. However, few specimens of psittacula are available from 
Charles, and further collecting is needed before an extended dis- 
cussion would be justified. 

There seem to be only a few other instances in birds where 
closely related species differ markedly from each other in size of 
bill but in little else. This occurs in the two species of Nesospiza, 
the endemic finch genus of the Tristan da Cunha group (Lowe, 
1923, pp. 519-523), also in the West Indian finch Oryzoborus and 
in the African weaver Pyrenestes (Chapin, 1924). Pyrcnestcs is 
particularly complicated since in each of two species two sizes of 
bill occur, and in a third species there are three sizes of bill. The 
relations between these forms are not properly understood. Fried- 
mann (1934) describes another possible instance in the hawk genus 
Chondr oilier ax. 

Differences in Yariahility between Species 

As may be noted from the Main Tables, the \arious species 
differ in variability, in some cases markedly, wht'lher this is meas- 
ured by the standard deviation or by the (H)e(licient of variation. 
Some typical examples are set out in Text Tables 12 and 13. 

Day and Fisher ( 1937, pp. 337-340) have recently criticized 
the use of the coefneient of variation, sim e there is no real reason 
for supposing that the variability should change in direct proj)or- 
tion to the mean. This is a valid criticism. However, as may be 
seen from the tables, the larger Geospizinae tend to be more vari- 
able than the smaller species. This suggests that there is some rela- 
tion between size and variability as measured by the standard de- 
viation, and that the latter is not an altogether fair means for com- 
parison. Hence, in Text Tables 12 and 13, I have given both 
standard deviation and coefficient of variation, although I agree 
that the relation between the degree of variability and the mean 
size is probably not a direct one. The tables suggest that dividing 
directly by the mean rather overcompensates for the increase in 
standard deviation due to increase in mean. 

A number of factors affect variability, and it seemed worth 
checking to see if the rule that the most abundant forms were the 
most variable, and the least common forms were the least variable, 
applied when spe<Mes were compared. In Text Table 12, the species 
on Indefatigable have been listed in their order of abundance. The 
estimates of abundance are fairly reliable since they are based 
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li 
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4.47 

3^0 

4 .b' 
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12 

.Ibl 

3.13 

433 

4.44 

Ml 

1.33 

" lorllB 

10 

.HOO 

b.ll L 

37i 

K.3C 

2.79 

'‘.84 

ComarbynchuB i>iir\nuuo 

S 

.443 

«, «1 

324 

4.43 

o.M 

' .99 

Platytipl 7.8 nraRslruBir.B 

3 

,282 

2.70 

33H 

2. f3 

l.2f 

1.39 

'"'OCtOB iZO iJftlllda 

3 

.37b 

3.1i 

709 

2. 30 

i.39 

1.91 

ire^n^'i/d twi^’nlroHtrlB 

2 

. /9‘» 

‘^.?5 1 

733 

9.1/ 

. . 30 

l.Pl 

MmBrnyricbuB p&lttac-ila 

1 

.^97 

b.lV 





(.Boaplza d. dabl J 1 rootria 

1 

.320 

5.33 
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OH serial counls and general observations made during the expe- 
dition's visit lo the island. In the second part of the table. iIk' same 
procedure has been adopted for Tower Island, which was also vis- 
ited by the expedition. It is seen that there is no ob\ious relation 
b('tween variability and abundance on either island, and the same 
appli(‘s to Chatham, for which 1 did not make a table. This is true 
whether one uses standard deviation or coefficient oi variation. 
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Clearly abundance is not the most important factor controlling 
variability when different species are compared. 

Another possibility is that the more specialized species, with 
reference to feeding habits or structure or both, are less variable 
than the generalized species. This is tested in Text Table 13. The 
degree of specialization of the bill has lo be estimated subjectively, 
but I have based my estimates on comparisons willi mainland 
forms. The table shows that there is less correlation between vari- 
ability and specialization than might perhaps have been expected. 
However, the four most specialized species are among the least 
variable, whether this is measured by standard deviation or by 
coefficient of variation. The most variable forms all have general- 
ized feeding liabits. 

It has often been said that the Geospizinae are made up of ex- 
ceptionally variable species. From this study, hoA\ever, it is clear 
that most species of Geospizinae are not exceiilionally variable 
when compared with those mainland liirds which have so far beeai 
investigated. Comparison may be made with Passer dornesticus 
(Lack, 1940^7), with Jiinco (Miller, 1941), and with Laaius ( Mil- 
ler, 1931 ). There are, however, a few forms which are extremely 
variable. These are: (1) Geospiza inagnirostris and G. jortis on 
most of the larger islands and on the small islands near large 
islands; (2) G. fuliginosa on Chatham; (3) the species of Geospiza- 
on Daphne and Crossman; (4) G. conirostris. Apart from their 
high standard deviations, a further indication of exceptional vari- 
ability is that in the past several systemalists named two forms on 
the same island from material which later proved to belong to one 
form. This occurred with G. jortis on Charles, (Chatham, and other 
islands, G. juliginosa on Chalham, and G. c. coiurostris on Hood. 
As Swarth demonstrated, and my results fully confirm, each of 
these is a single but highly variable form, whose mensural char- 
acters lie on approximately normal curves with no trace of bi- 
modality, although the bill differences betweeti exlveme individuals 
of one form are comparable with specifu^ differences in some main- 
land groups of birds. In addition to the dimensions, the shape of 
the bill is also extremely variable, and this applies particularly to 
the three forms of G. conirostris. 

As already suggested, the high variability of G. inagnirostris 
and G. jortis on most of the larger islands is probably a result of 
the relatively large size of the populations on these islands as com- 
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pared with those of the smaller islands. At the same time, associ- 
ated with generalized feeding habits, selection pressure as aifecting 
the bill is probably not intense. There is the further possibility 
that magnirostris and fortis occasionally interbreed, since these 
two species possibly intergrade on Indefatigable and Albemarle. 
While such hybridization possibly occurs, it cannot be the cause 
of the high variabilities in question since: 

(a) Geospiza magnirostris is as variable on James and Jervis 
as it is on Indefatigable, but there are no grounds for assuming 
that it interbreeds with fortis on the two former islands; first, be- 
cause the gap l)etween the two species is here clear-cut, and second, 
because fortis^ which is rather uncommon on Indefatigable, is 
stable, and not especially variable, on James. 

(h) Geospiza fortis is slightly more variable on Charles than 
on Indefatigable or Albemarle, but one would expect hybridization 
with magnirostris to be much rarer on Charles than on Indefatigable 
and Albemarle, since magnirostris is not resident on Charles. One 
specimen of magnirostris is listed from Charles, but this must be a 
relatively rare occurrence. 

(r) Geospiza fortis from Charles is also exceptionally variable 
on the small side of the mean, and there is no reason for assuming 
that it interbreeds with fuJiginosa. Hence, hybridization, if it oc- 
curs at all, is not the main cause of the high variability of magni- 
rostris and fortis on the larger islands. 

Geospiza fuliginosa is relatively stable excepting for the high 
variability in ciilmen (but not depth of bill) on Chatham. Possibly 
a smaller nojtherly and larger southerly form of fuliginosa have 
met and merged on Chatham, but this has not been proved. 

The forms of Geospiza on Daphne and Crossman, which are 
intermediate in characters between fortis and fuliginosa. are highly 
variable. The standard de\iations are high when compared with 
those found in fortis, which has larger means, and are considerably 
higher than those found in fuliginosa. High variability is addi- 
tional support for the postulated hybrid origin of these forms. If 
they are of hybrid origin, however, some gene elimination has pre- 
sumably occurred later, since in neither form have specimens re- 
sembling larger fortis been collected. Another difficulty is that a 
few typical fuliginosa have been collecled on Daphne. Further 
collecting might show that these grade into the postulated hybrid 
form, but there is a gap at present. 
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Geospiza conirostris presents special difficulties, since it occurs 
only on three small isolated islands. In such places, owing to the 
relatively rapid gene elimination, one would expect low, not high 
variability. In addition, it is the only species of the Geospizinae 
showing a markedly discontinuous distribution, since it occurs only 
on three outlying islands: Culpepper in the extreme northwest, 
Tower in the extreme northeast, and Hood in the extreme southeast 
of the group. This suggests that it may be an ancient species which 
has become extinct on the main islands in competition with later 
evolved forms. This does not account, however, for its liigh varia- 
bility. Another possibility is that it is of hybrid origin. 

Evidence summarized in Section I fully supports Swaiilfs con- 
clusion that Geospiza conirostris is closely related to G. scandens. 
If it is of hybrid origin, then presumably it is l)t‘tween scandens and 
either magnirostris or jortis, since conirostris differs from scandens 
primarily in the dej)th of its bill. It may be noted that ntdtlier scan- 
dens nor fortis is re^sident on any of the islar}ds winin' conirostris 
breeds; but magnirostris occur> with conirostris on Tower. Geo- 
spiza conirostris propinqua from Tower hcems more lik<' a scan- 
dens X jortis than a scandens X rnagnirostris cross, and further- 
more shows no intergradation witli rnagnirostris on Towei*. Hen(‘e, 
if it is a hybrid, it is presumably with fortis. Also, four specimens 
from Charles and Indefatigal)le, intermediate in (haraettu’ between 
fortis and scandens and possibly hybrids ( “’G. hrerirostris ^" look 
somewhat like G. r. propinqua. As opposed to a hybrid origin for 
the Tower form, it should be noted tlial on Hindloe, the island 
nearest to Tower, the form of scandens has a deeper bill than else- 
where, and comes fairly close in appt^aranee to small G, c, propin- 
qua. Hence, one might have heen evolved from the other without 
any hybridization. In this case, eithei conirostris is an ancient form 
which later gave rise to the more specializ(‘d scandens through the 
Bindloc form, or alternatively scandens waruhned to Tower and 
Hood where its specialized bill was of little value, and it reverted 
to a more generalized form. 

Geospiza conirostris conirostris of Hood throws little additional 
light on the problem. Neither rnagnirostris nor fortis is resident on 
the island. Geospiza rnagnirostris is also absent from the neigh- 
boring islands of Chatham and Charles, hence is less likely to have 
reached Hood than fortis, which is abundant on both. Actually, a 
number of fortis have be^cn collected on Hood, and some of these 
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were indeed difficult to distinguish in bill from smaller G. c. coni- 
rostris. Thus if the latter form is of hybrid origin, it is presumably 
the result of a cross between scandens and fortis. In depth of bill, 
tlie larger specimens of G. c, conirostris far exceed the largest fortis, 
but this is not necessarily in opposition to a G. scandens X G, fortis 
origin, since one does not know what characters might appear when 
genes of the two species are combined. In addition, there has pre- 
sumably been evolution subsequent to the postulated hybrid origin, 

Geospiza conirostris darwini of Culpepper Island is the most 
variable of the three forms of conirostris, although restricted to one 
extremely small, isolated island. Smaller specimens look much 
like G. c. propinqua of Tower Island; larger specimens look more 
like magnirostris. Indeed Swarth classified them as such, although 
the shape of the bill places tliem as conirostris. On Wenman, the 
only neighboring island, a typical magnirostris occurs. It is sur- 
prising that these two islets, which otherwise have such similar 
land birds, should differ so markedly in this respect, excepting on 
the supposition that G. conirostris darwini is of hybrid origin be- 
tween magnirostris and some other species which has accidentally 
wandered to Culpepper. The most likely possibility is that it is a 
hybrid with G. c. propinqua, which it so closely resembles. 

In summary, G. c. darwini appears to be of hybrid origin be- 
tween magnirostris and G. c. propinqua. All evidence supports this 
view. The Hood and Tower forms of G. conirostris may be of 
hybrid origin: if so, it ib ju'obably between scandens and fortis. 
There must have been, however, subsequent gene eliminations, since 
neither form produces typical scandens nor typical fortis. Alterna- 
tively, conirostris may be an ancient form from which scanderis 
later evolved, the Bindlot' form showing an intermediate stage. 
However, this docb not explain the high variability of G. coniros- 
tris. Also, conirostris may have evolved from scandens, independ- 
ently on Hood and Tower islands, by acquiring more generalized 
feeding habits and bill, and increasing in variability. 

Inter-Island Wandering 

In Text Table 14 all known instances are summarized. Detec- 
tion of inter-island wandering is possible only when a specimen is 
collected at sea or on an island where that species or island race 
is not resident. Most species occur on nearly all islands, and most 
species are not divided into definitely recognizable island races. 
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Table 14 

Oeoflplzinao which have Strayed from One iniand to Another 


Museum 

Number 


:>peciaa 

• Sax 

Collected on* 

Presumably came from; 

U.S.N.M. 


119905 OeoBpiza mafinlroRtrls 

y i" 

Charlea 


Indefatigable or S, Albemarle 

('.A. ‘I. 


5465 

■ 

fortls 

£, if 

Wenmen 


Albemarle (Too lar/zo for the 
form on Ablnfdon, Hind Ice or 
James. ) 

C.M. 


123796 

" 

" 

B cf 

Tower 


Abingdon, Rlndloe or Jamas 

C.A.S. 


various 

" 

- 8 J 

7 5V 

hood and 

jardner 

Charles 01 Chathsm 

Rothscliild 

Coll. 

, 517705 

" 

s(^ andena 

c, 

James 


Blnriloe 

C.A.S. 


7191 


" 

1 d* 

At sea ?0 
south of 
able 

ml lea 

IndofatlK- 

Charles or Indafntlpable 

Ftothachild 

Coll . 

, 517049 


Ca conlroRtrla 

V 

Gardner m 

ear Iharlea Hood 

Rothach 1 Id 

Coll, 

, 517986 

uamarhynchua palttacula 

1 c* 

Chnthnm 


Indefatljrnble or Barrington 

Rothschild 

Coll. 

. 517985 

- 

- 


Chnthwn 


Indefotlgwble or Barrington 

G.A.b. 


7904 

- 

parvulus 

s 

Weiinan 



C.A.S. 


'7‘>43 

- 

- 

V 

Werunan 



C.A S. 


7629 Cactosplzs pallida 

if 

Charlea 


Indefatignbls 



•B-hlack 

plumafre, P-partJy 

Mack 

plumnK«; '* 

-•jtraakad 

plumt'Ke 


Notr. AU ti'e »iVjove epecimene, except ti uae iteoepiza acandeja , weio uwDecteii on lointilB whe”# 
no much other coliectlnp nne been done that tlm ei>erieB ran saleiy be maid not to be r^'aldoi t tl ere. 
or the GaoaplzB acendane . one wua actual U taian nt aee and the unusual speclmeu Tt - m Jaine*' was clearly 
not o! the tyi)e re'^ident on rcuaea, but was Inoistlinnilshable rron hlndloe spei* imenn. 

Some other eperimens were ijerhaps »tra*^K--rtrfl, but avidonce is no? cu’iriustve four 
Cieosplzu ruIip.inoaa from Wenman, one ^leoapiza d. debllirostr^ n 1 rum Aibemtirle, sevaraj Oewariiyncf us 
af rinla ( ’) from Jaineo, Jorrls and beymour, and poasibly two uamarhynchua parvulus ^rom Abi'i*fdon, iron 
thair meanuremanls, three other tleoaplaa aeandens may also be wunderera, as aach In well outslle the 
normal limits to the size ol bill on the island on which they occurred. Uetalls a*-o as tollows’ 
otanford ColJ. 4650, I irora iwynour, measured 1.^.4, 10.2, 6ft, so perhaps rome 
from JhJuoB. HothBchild Uuil. SI 7flhb, 1 * I rom I ndefatlpebi-e, measured IJ.O, ft.^>, 
feS, uo perhaps came from James. ' .A.S. 7576, Vt t Jeryls, measured 15.1, il.2, 

6'>, so pcaalbly ciune from Abiupdon or Ulndloe. 

Gifford 11919 , pp. 230-251) nino four records of Geospira fortls Been at sea at varyln*; dlstencea 

from the land. 

Hence, most inter-island wandering wdll escape deU'ction. D('sj)itc 
this, there are a number of records showing that inter-island wan- 
dering must be not uncommon, an important conclusion in relation 
to various discussions in Sections V and VI. 



SECTION VI. GENERAL EVOLUTIONARY PROBLEMS 

In the preceding five sections, the main facts concerning varia- 
tion among the Galapagos finches have been described. In this 
final section, some of the more theoretical aspects will be consid- 
ered. To summarize very briefly, the Geospizinae are almost unique 
among endemic land birds of oceanic islands in that tliere is more 
than one species on each island. The main genera show an adap- 
tive radiation. The species within the genera differ primarily in 
size and shape of bill, and some are extremely similar. Some show 
minor plumage differences, but the main plumage variation is a 
tendency to lose the male secondary sexual plumage, and, in this, 
closely related species resemble each other. A few forms are cjuite 
variable in size, but as a rule most of them are as stable as typical 
mainland birds. Most species are not segregated either by habitat 
or breeding season. 


Previous Views 

Since the lime of Darwin, the Geospizinae have been the subject 
of considerable theoretical discussion. In recent years, several 
views have been pul forward to account for their remarkable type 
of speciation. Lowe ( 1936, p. 320) follows Lotsy's views on cer- 
tain })lant groujis in stating that the Geospizinae are "“a swarm of 
hybridization segregates.” Rensch (1933, pp. 37-38) considers 
that in almost every instance the first step in the formation of a 
species in birds is through geographical isolation leading to the 
differentiation of a subspecies. With continued isolation, the segre- 
gated subspecies becomes so different that, if it eventually meets 
again the form from w^hich it diverged, it no longer interbreeds. 
Rensch was e\idently much puzzled to understand how the Gco- 
spizinae could fit into such a scheme, and allliough he does suggest 
how the species might have evolved through geogra}>hically iso- 
lated forms, he classifies them under ‘‘’Nichl-geographische Typen 
der Artbildungen.” Stresemann I 1936) is the only investigator to 
suggest that the evolution of the Gec^pizinae has not differed funda- 
mentally from that of other avian species, namely that they ha\e 
evolved through geographically isolated forms, which later met 
again but kept segregated. 
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History of the Islands 

Before proceeding further, the geological history of the Galapa- 
gos must be considered, and in particular the problem of land 
bridges. Darwin, Wallace, and other early workers concluded that 
the islands were oceanic; that is, dial their fauna resulted from 
chance colonization over the sea, and did not arrive via a land 
bridge. Baur (1891) was tlie first to suggest that the Galapagos 
were once connected by land with America. (See ScharlT, 1912, 
pp. 295-335, for a summary of this view.) Recently Swarth 
(1934) has summarized the arguments in favor of an oceanic 
origin. 

All the evidence is in favor of the supposition that the Galapagos 
are oceanic so far as birds are concerned. Otherwise, it is almost 
inconceivable that so few species of land birds should oc(!ur on the 
islands, especially in view of die many favorable habilats that exist 
there, varying from coastal thorn and Opuntia to humid forest and 
fern and grassy uplands. Only six passerine forms and one cuckoo 
are found, a number considerably smaller than that which has 
reached many of the Polynesian Islands situated a comparabh^ dis- 
tance from the mainland. The latter lie in the trade wind belt, 
whereas the Galapagos are in an area of calms. This corroborates 
the oceanic origin of the birds, since it makes the Galapagos rela- 
tively less open to colonization by aerial forms. 

Furthermore, when compared with each other, the six passerine 
forms and the cuckoo show a very marked degtee of dillercnce from 
mainland forms. This seems obviously correlated in part with a 
different time of arrival on the islands, another argument in favor 
of an oceanic origin. Examples of the successive stages in differen- 
tiation among the land birds are: (1) the cuckoo {Coccyzus mela^ 
coryphus) seems identical with a mainland form, and therefore 
presumably arrived recently; (2) the warbler {Dendroica petechia 
aureola)^ which also occurs on Cocos Island, and the martin 
(Progne m. modesta) are subspecies of mainland species; (3) tlie 
flycatcher {Myiarchus magnirostris) is a species of a mainland 
genus and is not obviously related to any mainland species. Hell- 
mayr (1927, p. 187) placed it in a genus by itself, Eribates, but 
this hardly seems justified. In appearance, call notes, and field 
habits it certainly comes very close to the ash-throated flycatcher 
{Myiarchus cinerascens) which I observed in California. (See also 
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Swarth, 1931, pp. 85—86.) (4) The Galapagos vermilion fly- 

catcher {Pyroceplialus) is less differentiated than Myiarchus 
magnirostris in that it is closely related to a mainland species, 
P. rubinus. In anolher way, however, evolution has proceeded 
further, in that three island forms have been separated on the Ga- 
lapagos. Hellmayr rightly considered, in my opinion, the Galapa- 
gos forms to be subspecies of Pyroceplialus rubinus. Swarth con- 
sidered them separate species, but they are obviously geographical 
forms of P. rubinus and are not very different. (5) The Galapagos 
mockingbirds {Nesomimus) have been placed in a distinct genus. 
They are obviously related to the mainland genus Mimus^ although 
there is no particular species with which they can be linked. ISeso^ 
mimus has developed into distinct forms on all the main Galapagos 
Islands, and in some cases these are so distinct as to merit specific 
rank. (6) Finally, the Geospizinae arrived so long ago that they 
have had time to develop into widely divergent genera and species, 
greatly different from the ancestral (? West Indian) stock from 
which they originated. Mayr (1940, p. 267) gi\es a similar table 
for the various stages in differentiation shown by the birds of Biak 
and Rennell islands (both oceanic islands). 

The main argument in fa^or of a former land bridge from the 
Galapagos to the mainland is the presence of several terrestrial 
reptiles. Representatives of each of these could have been carried 
to the islands during a hurricane or on driftwood. If they did cross 
to the islands on a land bridge, then it w^as in very early ( ? Meso- 
zoic) times, and lliis land bridge disappeared before the period 
when birds could make use of it. 

Except where they have been exterminated by man, all the main 
Galapagos reptiles art^ found on all the main islands, and so are 
rodents of the genera Oryzomys and Nesoryzomys. This strongly 
suggests that the main islands, possibly omitting Culpepper and 
Wenman, were connected with each other (althougli not necessarily 
with the mainland) at some time in the past, since otherwise it is 
almost inconceivable that each island should have been separately 
colonized. On Indefatigable, two species of Nesorjzoniys (cf. Os- 
good, 1929, and Orr, 1938) and two species of the snake, Dromi- 
cus (Van Denburgh, 1912/0, are found, hence possibly there have 
been two separate occasions when Indefatigable was connected with 
other islands. This, however, does not apply to islands other than 
Indefatigable, since, on all the others that are inhabited by rodents 
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of either of the genera Oryzomys or Nesoryzomys, only one species 
per island occurs. The same is true of the snake, Dromicus. The 
gecko, Phyllodactylus (Van Denhurgh, 1912a), and the lizard, 
Tropidurus (Van Denhurgh and Slevin, 1913), are represented by 
only one species on each island, including Indefatigable, so there 
may be some other explanation for the two Indefatigalde Nesoryzo- 
rnys and Dromicus. The tortoise, Testudo^ is represented by a sepa- 
rate form on each main island, and by five forms on All)emarle 
(Van Denhurgh, 1914). There are five main mountains on Albe- 
marle; each mountain is populated by one of the five forms of 
tortoises present on tlie island. This may indicate fairly recent ele- 
vation of the land, uniting tliese mountains which were formerly 
islands. Dali and Oschner (1928) report both Pleistocene and 
Tertiary (probably Pliocene) fossil mollusca on raised bt^aches on 
various Galapagos Islands. From the evidence above, it is clear 
that insular conditions in the Galapagos have varied considerably 
in the past. Shepard and Beard ( 1938) have pro\ided evidence for 
large submarine canyons off the coast of California and also in 
many other parts of the world, which are a further indication of big 
changes in sea level. The depths involved are more than sufficient 
to unite all of the Galapagos Islands, but there is no need to sup- 
pose that the Galapagos have l)ecn united with tlie mainland during 
or since the time at which the present a\ifauna colonized them. 

Since birds can fly across the sea, the Geospizinae are not of as 
much interest as the mammals and reptiles in studying the land 
connections between the islands: However, it is well to remember, 
in considering the evolution of the Geospizinae, that conditions of 
isolation in the past were probably very different from what they 
are today. 

Comparison of the Different Galapagos Islands 

Conditions of isolation are clearly different on the various is- 
lands of the Galapagos. In Text Table 15, the size of each island 
and the degree of isolation are indicated. (For details of islands 
see Frontispiece map, and Text Table 1 in Introduction.) Also 
included in this table are the total number of resident species of 
Geospizinae and the total number of endemic forms on each island 
(for details see Text Table 2 in Section I). For the endemic forms, 
two divisions are made: forms found only on a particular island, 
and forms found on that island and the neighboring one. This is 
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necessary since in two instances a pair of islands are near each other 
but separated from the rest. These pairs are considered together at 
the end of the table. 


distribution of >l«oBplzlniie on OslspngoB Islands 


loland 

I oaitioii 

.11 ze 

Number of 

resident 

species 

Number of 
endemic 
forms 

Number of fonna 
found cm only 
one other island 

Culp«ppor 

Extremely isolated 
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A 

1 


? 
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5 

0 


? 

Tower 
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3mBil 

4 

? 


1 

Hood 
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Moderately small 

5 

2 


- 

Abliwdon 

Moderately isolated 
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8 (9r 

- 



Blndloe 
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7 

- 


2 

ChethBin 
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7 



- 

Charles 
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8 

2 


- 
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7 
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4 



- 
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Plndloe 

Isolated 
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1 


* Caiaarhyachu s porrulus Is doiibt fully resident on ibitvdon 
** The partial differentiation of .leosplza scandacs has boon rocKoned "s ^ . 

Note This table is based on the Jeta in "able Section I. 

The table shows that, as might be expected, the large eentral 
islands of Indefatigable, Janies, and Albemarle have a greater 
number of resident species than any others, while the small central 
islands of Jervis and Duncan have nearly as many. Furlhermore, 
the percentage of endemic forms is smaller on these islands than 
on any others. At the other extreme, Culpepper, W enmau. Tower, 
and Hood show that the smallest and most isolated islands have the 
smallest number of resident species, hut, at the same time, the 
largest percentage of endemic forms. Tims two out of the three 
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species on Hood are represented by endemic forms, as are two out 
of the four species on Tower (a third is found on only one other 
island), and, taking Culpepper and Wenman together, three out 
of the four resident species are represented by forms confined to 
these two islands. Charles and Chatham are two fairly large but 
moderately isolated islands and both have fewer species than have 
the central islands, although conditions of habitat, etc., seem quite 
as favorable. At the same time, they have a higher percentage of 
endemic forms. From this comparison it is clear that, although 
(see Text Table 14 in Section V) birds occasionally wander from 
one Galapagos Island to another, they find it difficult to reach the 
more isolated islands, so that the present geographical disposition 
of the islands must be an important factor in the recent evolution 
of the Ceospizinae. 

From Text Table 15, Chatham would seem more isolated for 
birds than Abingdon, since Chatham possesses fewer species and a 
somewhat higher percentage of endemic forms. This is confiirmed 
by evidence outside the Geospizinae, since both the mockingbird 
(Nesomimus) and the vermilion flycatcher (Pyrocepkalus) are, as 
compared with the central islands, more differentiated on Chatham 
than on Abingdon. Conditions on the two islands seem fairly simi- 
lar, although Chatham is considerably larger. Both are about the 
same distance from the central group. Land connections do not 
offer adequate explanation for this since Abingdon is separated 
from the central islands by a greater depth of sea than is Chatham, 
so presumably became isolated before Chatham. The important 
factor is perhaps the direction of the prevailing trade wind, which 
is from the southeast, thus making flight of a bird from the central 
islands easier in the direction of Abingdon than in the direction 
of Chatham. Murphy (1938) correlates a number of Polynesian 
bird distributions with the direction of the prevailing wind, the 
correlation in these cases being considerably more marked than are 
those cited in the Galapagos. It may be noted that the trade wind 
does not blow from the South American mainland to the Galapagos, 
but re-forms some distance from the land, hence does not facilitate 
the dispersal of South American land birds to the Galapagos. 

Evolutionary Factors Affecting the Geospizinae 

The most important factors affecting the evolution of the Geo- 
spizinae may be briefly reviewed as follows: (1) other species of 
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land birds on the islands are relatively scarce and there were prob- 
ably none there when the ancestral Geospizinae arrived, hence, 
while there is an abundance of varied food, the Geospizinae have 
no, or relatively few, food competitors; (2) as mentioned in Sec- 
tion III, the Galapagos finches have almost no predators; (3) owing 
to geographical conditions, they are divided into a number of 
partly, but not completely, isolated populations, some of which are 
of very small size. 

All the above-mentioned conditions favor rapid evolution. ( 1 ) 
There are many instances of adaptive radiation in animals which, 
through isolation, have found themselves with abundant and varied 
food and an almost complete absence of food competitors. (2) 
Worthington (1940) has demonstrated for the fish in East African 
lakes that rapid evolution and adaptive radiation are much more 
likely to occur in such an isolated population when predators are 
absent than when they are present. In lakes Albert and Rudolph, 
which possess large active predator fish, the Cichlidae have not 
evolved to nearly the same extent that they have in lakes Victoria, 
Kiogo, Edward, and George, in which predators are unimportant. 
The almost complete absence of predators of the Geospizinae on the 
Galapagos therefore appears significant. Owing to these factors, 
the intensity of selection pressure presumably has been less for the 
Geospizinae than for typical mainland birds, and it may he noted 
that Gifford (1919) and other collectors have commented on the 
high percentage of deformed and diseased specimens encountered. 
(3) A series of small and partially isolated populations forms the 
conditions which, as on theoretical grounds Sewall Wright (1931, 
1940) concludes, are the most favorable for rapid evolution. 

Evolution of Island Forms 

There is no evidence in favor of the supposition that the differ- 
ences between the island forms of each species of Geospizinae are 
of adaptive significance. All the Galapagos Islands are very much 
alike, with similar foods, and yet sometimes the populations of a 
species on islands only a few miles apart are significantly different. 
For instance, Geospiza magnirostris is significantly smaller on 
Bindloe than on Abingdon, and on Jervis than on James. The 
strangely irregular variations in the bill size of G. scandens may 
also be recalled. Geospiza conirostris conirostris is different on 
two islands which are less than a mile apart. Such differences are 



No. 21] 


LAC3C: VARIATION IN GALAPAGOS FINCHES 


117 


partidularly difficult to explain on adaptive grounds in forms like 
G. fortis and G. conirostris, which show much more marked varia- 
tion between individuals on the same island than between the means 
of populations of different islands. Many other examples of appar- 
ently “pointless” island differences could be quoted. Similar re- 
marks apply to those species in which the island forms show minor 
differences in coloration, differences which cannot be correlated 
with differences in habitat. This is true particularly since, as dis- 
cussed in Section IV, different species do not vary in the same 
direction on the same island. 

This problem of the differences between island forms interested 
Darwin considerably, and he wrote of the Galapagos finches as 
follows: 

. . . But how is it that many of the immigrants have been differently 
modified, though only in a small degree, in islands situated within sight of 
each other, having the same geological nature, the same height, climate, 
etc. ? This long appeared to me a great difficulty ; but it arises in chief part 
from the deeply-seated error of considering the physical conditions of a 
country as the most important; whereas it cannot be disputed that the 
nature of the other species with which each has to compete, is at least as 
important, and generally a far more important element of success . . . when 
in former times an immigrant first settled on one of the islands, or when 
it subsequently spread from one to another, it would undoubtedly be ex- 
posed to different conditions in the different islands, for it would have to 
compete with a different set of organisms. ... If then it varied, natural 
selection would probably favour different varieties in the different islands. 

(Cf. Darwin, 1888, pp. 355—356.) 

There is no evidence in favor of Darwin’s suggestion. In fact, 
there is no evidence whatever, in any of the island forms of Geo- 
spizinae, that their differences have adaptive significance. In this 
they resemble most geographical forms which have been described 
in birds. There are some exceptions, such as various desert forms, 
whose coloration matches the desert, and which show changes paral- 
lel with alterations in the color of the desert. 

The work of Sewall Wright ( 1931, 1940) and others has demon- 
strated on theoretical grounds that, provided an isolated population 
is sufficiently small, it will after a time become different from a 
neighboring isolated population, although starting with the same 
gene complex, without the operation of natural selection, owing to 
the fact that the rate of gene elimination is quicker than the muta- 
tion rate. In each population, it is partly a matter of chance which 
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genes are eliminated, so that each population becomes stable at a 
different level. Given a sufficient length of time, such differences 
must arise provided the populations are small and isolated, and 
will arise irrespective of any differences between the environments 
of the populations. 

The theoretical views of Sewall Wright imply that the smallest 
and most isolated populations of Geospizinae will tend to be the 
most differentiated, and also the least variable. That they are the 
most differentiated is fully home out by Text Table 15 and the re- 
lated discussion. That the small isolated populations are the least 
variable is demonstrated in Section V for Geospiza magnirostris 
and G. fortis, which are two of the most variable species of Geo- 
spizinae. However, the latter conclusion did not seem to hold true 
for the other species of Geospizinae. Hence isolation and size of 
population are major factors in the formation of island forms of 
Geospizinae. By themselves, however, they are not sufficient to 
account for the marked bill differences, since such marked bill dif- 
ferences are not normally found between small isolated populations 
of the same species of bird. Such a decreased intensity of selection 
pressure is perhaps to be expected in the Geospizinae because of 
their very generalized feeding habits, and an almost complete ab- 
sence of food competitors. It is also borne out by the wide range 
in individual variation in bill sometimes shown by one form on one 
island. Clearly it is where selection pressure is not severe that 
there is a greater opportimity for the type of nonadaptive evolution, 
suggested by Sewall Wright, to occur. 

Despite the first impression of their diversity, the Geospizinae 
actually show less differentiation into island forms than is typical 
in insular birds. Thus of the eleven well-distributed species four, 
namely Geospiza magnirostris, G. fortis, G. fuliginosa, and Platy- 
spiza crassirostris, are not sufficiently differentiated for me to rec- 
ognize any subspecies. Geospiza fortis and G. fuliginosa show 
slight wing differences on Abingdon and Bindloe. Two other spe- 
cies, Camarhynchus parvulus and Cactospiza pallida, are each rep- 
resented by only two subspecies, in each case the form on Chatham 
being separate from that on all the other islands. Geospiza scan- 
dens shows slightly more differentiation, although even here it is 
very incomplete. Geospiza difficilis, occurring on six islands, is 
divided into three subspecies. The other three species show marked 
differentiation, G. conirostris occurring on three islands in three 
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subspecies, Camarhynchus psittacula (superspecies) on eight main 
islands in four forms, and Certhidea olivacea on all the main is- 
lands in eight subspecies. The degree of subspecific differentiation 
in the Geospizinae is not so marked as in many land birds of Poly- 
nesian Islands (Mayr, 1931—33), although the various Galapagos 
Islands are separated from each other by distances similar to those 
separating the Polynesian ones. This suggests either that the pres- 
ent islands of the Galapagos are of relatively recent separation 
from each other, or that inter-island wandering is relatively much 
more common among several of the Geospizinae than among most 
small land birds of oceanic islands. 

While the “Sewall Wright effect” is probably the chief cause of 
subspecific differences between the members of the Geospizinae, 
another factor may be the random nature of colonization. For in- 
stance, the population of one island may be derived from a very 
small and not necessarily typical sample from another island. 

Function of the Bill Differences between the Species 

Like the island forms of one species, closely related species of 
Geospizinae differ primarily in bill, to a lesser extent in body size, 
and in some, but by no means all, instances in minor plumage 
characters. As summarized in Section III, there is no evidence that 
in closely related species the bill differences are related in any 
way to differences in food, feeding habits, or other differences in 
the ways of life of the species. In particular, Geospiza magniros- 
tris and G. fortis occupy identical habitats and seem to have iden- 
tical habits and food. This also seems true of the less-studied 
Camarhynchus psittacula and C. parvulus. Geospiza fortis and 
G. fuliginosa also show no significant differences. 

What then is the significance of the bill differences between 
closely related species? The field study suggests an answer. In 
courtship, the male’s most conspicuous action is to feed the female, 
this occasionally being reduced to billing. When one bird drives 
off a rival, it normally comes aroimd in front to attack, and, if the 
intruder still remains, it usually grips the bill of the intruder. 
Hence the bill features prominently in both aggressive display and 
courtship, that is in the two items of behavior most closely con- 
nected with pair-formation. Moreover, when a member of one 
species flies into the territory of the male of another species, the 
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latter often flies down to it as if to attack, comes around in front, 
and then the whole behavior simply collapses, and nothing more 
happens. This strongly suggests that the diflFerent species recog- 
nize each other primarily by their bill differences, and so keep 
segregated. Experimental evidence, based upon the reaction of 
live birds to stuffed mounts (described in Section II), supports 
this view. It should be remembered that there are usually no 
plumage differences between closely related species. 

Lorenz (1937) has data for many birds to show that recognition 
of the object to which adult reactions (social, courtship, etc.) are 
later directed is acquired while the young are dependent on their 
parents. This might apply to the Geospizinae since the bill features 
so prominently in the feeding of the young. Fledgling members of 
the genus Geospiza beg for food from adults of several other species 
(see Section II), but the latter do not respond. Hence specific rec- 
ognition for subsequent breeding behavior reactions may be ac- 
quired by the juvenile at this stage, but the alternative, that such 
recognition is inherited, must not be overlooked. 

The bill differences between closely related species of Geospi- 
zinae therefore seem similar to numerous other recognition charac- 
ters in birds, the precise appearance of which is, as pointed out 
by Lorenz (1937), unimportant provided each character is distinct 
from that of other species. This view is adapted to the facts as 
applied to the Geospizinae much better than any other. In addi- 
tion to field evidence already quoted, it is worth noting that, whereas 
on Hood, and also on Culpepper, Geospiza conirostris has a deep 
bill, on Tower it is much less deep. On Tower this species occurs 
together with G. magnirostris, but its bill is sufficiently narrow to 
prevent confusion with the latter. On the other islands, where the 
bill of G. conirostris is so deep that confusion might occur, G. mag- 
nirostris is not resident. However, the recognition factor must not 
be overemphasized. First, the bill differences are not so clear-cut 
as are typical recognition characters in other birds. Second, it 
seems possible that the different species use other minute characters 
at close range; thus the bill difference is not the sole factor. At a 
distance, song is also used at times, but males do not always sing, 
and the songs of different species partly overlap. Third, there is 
the point that fortis on Indefatigable is so variable that, if bill dif- 
ferences were the sole means of recognition, one would hardly 
expect small fortis to recognize large individuals as its own species. 
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ivlien at the same time it recognizes large fuliginosa as a different 
species. A parallel difficulty might occur with the larger individ- 
uals in relation to small magnirostris, which they more closely 
resemble than they do small individuals of their own species. The 
frequency distributions and the bill measurements in fortis on Inde- 
fatigable and elsewhere form an approximately normal distribu- 
tion. This is evidence for believing that there is no selective mating 
by bill size within fortis, while at the same time fortis undoubtedly 
keeps separate, at least normally, from the other two species. On 
the northern islands this difficulty does not occur, fortis being well 
separated from the other two species. A possible explanation is that 
on south Albemarle and Indefatigable conditions may be in process 
of change at the present time. The whole situation is extremely 
complex. 


The Origin of Closely Related Species 

I agree with Stresemann (1936) in the belief that the species 
of Geospizinae have evolved mainly through geographically segre- 
gated island forms. If two island forms become differentiated, and 
later one or a few individuals fly from one island to the other, there 
are two possibilities if these individuals persist and breed: (1) 
they will interbreed with the corresponding form on the other is- 
land; (2) they will keep segregated and breed among themselves. 
As can be seen from various contributions to “The New System- 
atica” (Huxley, 1940), modem geneticists seem agreed that isola- 
tion not only produces differentiation in structural characters, but 
also promotes intersterility, owing to changes in the gene complex. 
See particularly the discussion by Wright (1940); the following 
quotation from Muller (1940, p. 256) expresses this view: “Thus 
a long period of non-mixing of two groups is inevitably attended 
by tlie origination of actual immiscibility, i.e. genetic isolation.” 
Hence if the two forms have been isolated sufficiently long for some 
degree of intersterility to have appeared, any factors which prevent 
them from interbreeding will become intensified by natural selec- 
tion. Individuals of both forms in which this segregating factor was 
less well developed would tend to have fewer offspring, and eventu- 
ally, provided there was not too much interbreeding to begin with, 
two segregated species would be evolved. In Geospiza and Cama- 
rkynchus, the two genera in which closely related species differ 
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primarily in size of bill, the island forms also differ primarily in 
size of bill and, as already mentioned, the species seem to recognize 
each other primarily by bill differences. Hence all conditions 
needed for the type of evolution postulated above are present. 
Those island forms which later met, but differentiated each other 
through bill differences, have remained segregated (presumably 
with subsequent intensification of the bill differences), while others 
which failed to differentiate each other have doubtless merged. 
Although this is not a completely satisfactory explanation, it is 
extremely difficult to see any other reason for the origin, and also 
for the persistence of the bill differences between these closely re* 
lated species with their similar food requirements. 

Speculation as to the origin of different forms is always danger- 
ous because it is difficult to check, and intervening links may have 
died out. In two cases, however, the origin of a segregated species 
from a geographically isolated form seems probable. Camarhyn- 
chus psittacula occurs on James, Indefatigable, and Charles. On 
Albemarle, it is replaced by the closely similar form C. affinis, 
which differs in its smaller bill, particularly in depth, and in its 
more streaked plumage. On Charles, there is another Camarhyn^ 
chus species, pauper, which differs from psittacula primarily in 
the same ways as affinis, only more markedly. This strongly sug- 
gests that pauper of Charles is related to psittacula of the central 
islands through affinis of Albemarle, while, in more recent times, 
after the differentiation of these forms had occurred, psittacula has 
colonized Charles from Indefatigable. Hence on Charles psittacula 
(sensu stricto) has now met pauper, but tbe two forms have re- 
mained segregated. 

Geospiza d. difficilis (formerly called acutirostris) occurs on 
Tower Island. This species closely resembles fuliginosa, which is 
absent from Tower, differing only in its straight culmen, in its 
slightly longer bill, in a slight tendency for the female to be darker, 
and in its song. In all respects except the last, some specimens of 
the Chatham Island form of fuliginosa approach Tower difficilis 
very closely, much more so in bill than do fuliginosa of any other 
island. It is therefore not unreasonable to assume that the Tower 
difficilis originated from some large fuliginosa wandering from 
Chatham. Chatham is a long way to the south, but the prevailing 
wind is from this direction. If difficilis occurred only on Tower, it 
would almost certainly be classed as a form of fuliginosa, since the 
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latter species occurs on all the main islands excepting Tower (omit- 
ting Culpepper and possibly Wenman). However, on Abingdon 
both a small form of fuliginosa and also a form of G. d. difficilis 
occur. The latter is extremely similar to that on Tower, although 
averaging larger. Geospiza fuliginosa and G. d. difficilis keep dis- 
tinct on Abingdon and are also said to have habitat differences. 
Geospiza difficilis has also spread south on to James and Indefati- 
gable, as has G. d. debilirostris. Geospiza difficilis presumably 
evolved from G. fuliginosa via the Tower form. 

In the other species, evolution is not at a stage at which one can 
readily elucidate their origin, since most are widespread on all the 
main islands. One species, Cactospiza heliobates, has a very re- 
stricted distribution, but its connection with C. pallida is very ob- 
scure. The peculiar characteristics and distribution of Geospiza 
conirostris have been discussed in Section V. From studying 
Swarth’s work, one might suppose that, starting in the north as a 
small form, Geospiza fortis moved south, gradually becoming 
larger, and then, on south Albemarle, gave rise to a larger form 
which became segregated as G. magnirostris ; the latter then moved 
north again, gradually becoming larger and thus increasing the 
difference between the two species. The trends in the two species, 
however, are not as regular as implied by Swarth (see discussion 
in Section V) . In addition, too few specimens of magnirostris have 
been collected on the critical islands of Indefatigable and particu- 
larly Albemarle, for conclusions to be based on them. I regard 
such an evolution as possible, but unlikely. 

In summary, there seems no reason to believe that the species 
of Geospizinae have evolved in some quite unusual way. The facts 
are explicable on the view that they have evolved through geo- 
graphically isolated forms, which remained segregated when they 
met, that is that tlieir method of speciation is the one which Rensch 
( 1933 ) concludes is much the most common in birds. Rensch cites 
Parus major and P. minor, and Ticehurst (1938, pp. 11, 17, 21- 
22) mentions Phylloscopus plumbeitarsus and P. viridanus, two 
examples of species which clearly have evolved via geographically 
isolated subspecies. Stresemann (1931), Salomonsen (1931), and 
Rensch (1934) refer to instances among closely related species of 
European birds which were isolated geographically for a period 
during the Ice Age and later met. Mayr (1940, p. 272) gives ex- 
amples from Lotus and Pernis. 
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Hybridization 

While two forms originally isolated geographically might re- 
main segregated when they later met, an alternative possibility is 
that they might hybridize. In some instances, this might result in a 
form sufficiently distinct to give rise to a new species. Lowe (1936) 
regards such hybridization as the main method of species formation 
in the Ceospizinae. Positive evidence in favor of this is extremely 
scanty, but, as discussed in Section V, G. conirostris darwini of 
Culpepper is probably of hybrid origin between G. conirostris pro- 
pinqua and G. magnirostris, and the form of Geospiza on Daphne 
and Crossman is probably a hybrid between G. fortis and G. fuli- 
ginosa. Incidentally, if the latter case has been correctly inter- 
preted, it is an instance of two species occurring together over most 
of their range without interbreeding, but interbreeding in two 
isolated localities. Moreover, G. conirostris propinqua and G. mag- 
nirostris do not interbreed on Tower. Such instances seem rare in 
birds; Meise (19366) found that Passer domesticus and P. hispa- 
niolensis normally kept separate, but freely interbred in a few 
areas. This, however, was correlated with a habitat difference be- 
tween the two species, and only where this habitat difference dis- 
appeared did the two species interbreed. In other animal groups, 
the species of Patella discussed by Fischer-Piette (1938) seem 
somewhat similar, in that they keep distinct in some areas and 
merge in others. There are of course numerous examples among 
birds where species normally isolated geographically interbreed 
when they meet, but the species referred to above normally occur 
in the same geographical region. 

Some writers have greatly exaggerated the extent to which hy- 
bridization occurs among the Ceospizinae. Beebe ( 1924) evidently 
considered it common, but had no real evidence. Swarth (1934) 
gives the impression that the boundaries between the species are 
relatively fluid, and even goes so far as to say that all the different 
Ceospizinae might almost be classed in the same species. It is true 
that the species of Ceospizinae are not quite so sharply separated 
from each other as typical mainland species in which there are 
normally no indeterminable specimens. Such indeterminable speci- 
mens of Ceospizinae are, however, relatively rare; almost all speci- 
mens can be accurately identified, and, in three and one half 
months’ field work, we foimd no instances of hybridization even 
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though vre made special efEort to look for such. The species of Geo- 
spizinae are certainly segregated to nearly the same extent as main- 
land birds, and the apparent overlapping may be solely in char- 
acters and not due to interbreeding. Alternatively, the indeter- 
minate specimens may be the result of hybridization. Camarhyn- 
chiis aureus and conjunctus are thought to be inter-generic hybrids, 
since they are intermediate in appearance between Certhidea oli- 
vacea and Camarhynchus parvulus. However, the field study 
showed that these two genera are so far apart that hybridization 
between them is most unlikely. It cannot, of course, be ruled out, 
especially when one remembers that mainland species do hybridize 
occasionally, as for example Carduelis carduelis and Chloris chloris 
(Meise, 1936c). If such hybridization occurred a number of times, 
either between two genera or two species, and the offspring were 
inter-fertile, one can see how a new species might be formed. There 
is no evidence, except that noted above, that this has actually oc- 
curred. It might, however, be difficult to detect, especially if one 
or both of the parent species had later become extinct. 

Where a species is only slightly differentiated on two islands 
and individuals from one island fly to the other, interbreeding will 
very probably occur, and, if this is regular, it will increase the 
variability of the island form, but will presumably have no other 
effect. The variable form of G. fuliginosa on Chatham is perhaps 
to be explained in this way, and possibly this also applies to some 
of the variable forms of G. jortis. More definite examples of racial 
hybridization are given by Mayr (19326, 1932c) for species of 
Pachycephala in Polynesia. In particular, Pachycephala pectoralis 
whitneyi is a hybrid race between two others, dahli and bougain- 
villei, and has a high individual variation between the two parent 
races; being insular it can be separately named. Mayr (1938) 
gives another case in Megapodius. 

In brief, hybridization may have played a very minor part in 
the speciation of the Geospizinae, either through two forms, differ- 
entiated through long isolation, meeting and interbreeding to pro- 
duce a new form, or through hybridization on very small islands 
of species which normally keep distinct. There is no positive evi- 
dence for the former, and the latter occurs rarely. 
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Pabtul Isolation the Key FACTOR 

Each of the methods of speciation discussed is closely correlated 
with the existence of a number of islands which are both sufficiently 
isolated for forms to become differentiated on them, and at the 
same time sufficiently close together for occasional movements to 
occur from one island to another. If, as seems likely, there have 
been marked changes in sea level since the arrival of the Geo- 
spizinae on the Galapagos, it is not necessary to assume that move- 
ment between the islands has been possible the whole time. It may 
thus have been much easier at certain periods than at others. 

Some authors have stated that the exceptional evolution of the 
Geospizinae is correlated with their possessing a much greater 
tendency to vary than most birds, by which presumably is meant a 
much greater mutation rate. So little is known about mutation rates 
that such a generalization is unwise, and, as shown in Section V, 
most forms are not exceptionally variable. In any case, on the 
above views, it is the opportunities for isolation and subsequent 
re-meeting which have been primarily responsible for the evolution 
of the Geospizinae, not an exceptional variability. This view is 
strengthened by the existence of Pinaroloxias inornata, confined to 
Cocos Island. There is still only one species of Geospizinae on 
Cocos, presumably because there is only one island. Had varia- 
bility been the key factor, however, one would certainly have ex- 
pected to find as many Geospizinae on Cocos as on some of the 
Galapagos Islands, because the degree of difference from any Gala- 
pagos forms shown by Pinaroloxias indicates that it has been iso- 
lated from them for a long time. 

The Closely Related Species 

The problem of the successful segregation of the closely similar 
species of Geospizinae still remains extremely difficult. Thus on 
most of the islands three species of Geospiza occur, and on Charles 
three species of Camarhynchus (two on the other islands), which 
so far as known show no significant differences with respect to 
habitat, food, feeding habits, breeding season, aggressive and sex- 
ual display, nests, or even (except for the Charles Camarhynchus) 
in plumage, while their songs overlap. The sole differences lie in 
size, and in the relative size of the bill. In these characters they 
often come extremely close to each other. Yet apart from a few 
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indeterminable specimens, all specimens can be identified. On 
some islands, the largest Geospiza forth almost overlap with the 
smallest magnirostris, and are very different from the smallest 
forth, which almost overlap with the largest G. fuliginosa. Again, 
on Charles Camarhynchus psittacula and C. pauper have a wide 
overlapping in all measurements except in depth of bill (there are 
also slight plumage differences). Hence among these species one 
sometimes finds two specimens extremely similar in all external 
characters, hut still of different origin and genetic constitution. 
How such species keep distinct is extremely difficult to understand. 
That they normally do keep distinct, however, is shown by the fre- 
quency distributions for mensural characters of wing and bill, 
which lie on approximately normal curves for each species, while 
intermediate specimens are rare. Hybridization between species, 
if it occurs at all on the larger islands, certainly is rare, so pre- 
sumably there is a marked degree of intersterility between these 
closely related species, despite their similar appearance. 

Origin of the Larger Units 

Closely related species of Geospizinae are presumed to differ 
primarily in characters which are nonadaptive, except in so far as 
they function for species recognition, and have evolved from geo- 
graphical forms whose differences are primarily nonadaptive. Such 
specific differences have doubtless been intensified by selection in 
instances where they serve for recognition. Once specific segrega- 
tion, however, has been established and the two forms no longer 
interbreed, divergent evolution is possible, and adaptive differences 
often appear. Geospiza scandens illustrates an intermediate stage 
in this process, since its bill is undoubtedly adapted for feeding 
both on Opuntia flowers and on ants. Since Opuntia flowers are 
seasonal, during part of the year scandens feeds like other forms 
of Geospiza. The larger units, represented by the genera among 
the Geospizinae, clearly differ in adaptive, as well as nonadaptive, 
characters, as shown by the correlations between bill and feeding 
habits, discussed in Section III. (See especially Cactospiza and 
Certhidea.) Presumably such adaptive radiation has been greatly 
assisted by the absence of food competitors and of predators, as 
discussed earlier. These last two factors presumably account for 
the fact that, as stated by Sushkin (1929, p. 377), “In the insular 
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faunae the amount of adaptive radiation within narrow system- 
atical limits proves to be much larger than on the continents.” 

An Evolutionary Tree of the Geospizinae 

It is interesting to attempt to reconstruct evolutionary trees. In 
the Geospizinae there are probably many extinct intervening forms, 
hence all reference to relationships are tentative. Both Sushkin 
(1925) and Lowe (1936) consider the Geospizinae most closely 
related on anatomical grounds to the West Indian genus Euetheia 
(also called Tiaris). I find that Euetheia also resembles the Geo- 
spizinae in that it shows black or partially black plumage in the 
male, a seasonal darkening of the bill and long, dense, fluffy nunp 
feathers, while Dr. Wetmore writes me that it builds a partial roof 
over the nest-cup. Separately, such characters are not of great sig- 
nificance, since all occur in other tropical passerine birds; together, 
they are at least suggestive of relationship. 

If Euetheia is closest to the ancestor of the Geospizinae, then, of 
the Geospizinae, Geospiza fuliginosa is probably closest to the prim- 
itive geospizine stock, for small G. fuliginosa closely resembles 
species of Euetheia in appearance. In addition, G. fuliginosa shows 
the following primitive or generalized geospizine features: (1) the 
adult male has black plumage (the evidence that this is the primi- 
tive condition in Geospizinae is discussed in Section IV) ; (2) it 
has the most generalized and varied feeding habits of any form, 
and eats all the types of food eaten by any of the Geospizinae, save 
that it does not excavate in wood or catch insects on the wing, which 
are clearly specialized habits; (3) it has the most generalized type 
of song of any species; (4) it breeds in the coastal and intermediate 
zones, which are the most primitive habitats; (5) its bill is the most 
generalized of any, considering the fringillid ancestry; (6) it is 
widely distributed in the islands. 

Geospiza fortis and, with it, magnirostris are closely related to 
fuliginosa. Geospiza scandens probably represents another line 
from fuliginosa, with the latter’s split tongue and habit of feeding 
on Opuntia flowers more developed. Geospiza conirostris probably 
developed from scandens, but the reverse is also possible, and there 
may have been hybridization (see discussion in Section V). The 
evolution of G. d. difficilis and debilirostris from fuliginosa lhas 
already been indicated. Geospiza d. septentrionalis of Culpepper 
and Wenman islands probably fits in here, as, in addition to close 
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similarity in bill, it resembles debUirostris both in the dark female 
plumage and the bright rufous wing bar and undertail coverts. 
However, I am not completely convinced of this relationship. Pi- 
naroloxias inornata possibly came from near G. d. septentrionalis 
as it shows many similarities in plumage; if this is so its resem- 
blance to Certhidea in bill is due to convergence. 

Of the other genera, Certhidea is certainly the most distinct from 
fuliginosa; this applies especially to bill, plumage, feeding habits, 
and song. This suggests that it was the first to separate off from the 
main stock. That it is an old form is also indicated by its wide dis- 
tribution (it is the only species found on every island), and by the 
degree to which it has differentiated into island races. However, it 
has not given rise to more than one species. An alternative sugges- 
tion for Pijiaroloxias is that it became separated from a Certhidea- 
like form after the latter had acquired feeding habits of the warbler 
pattern, with some correlated bill adaptation, but before it started 
to lose the black plumage in the male. The rufous wing bar, which 
suggests affinities with G. d. septentrionalis, is also found in some 
island forms of Certhidea. 

In the three remaining genera, the closest to the Geospiza fuli- 
ginosa stock is Camarhynchus ; bill, feeding habits, and song all 
suggest this. In these respects C. parvulus seems more primitive 
than C. psittacula. The relationship of C. pauper to C. psittacula 
has been discussed. Cactospiza was probably derived from a com- 
mon ancestor with Camarhynchus; its song is more like that of 
Camarhynchus than that of any other Geospizinae; it carries fur- 
ther the tendency for loss of black male plumage, and it has similar 
feeding habits, in that it picks insects off the vegetation and exca- 
vates for them in wood, but the latter habit is more specialized in 
Cactospiza where there is an associated stick-probing habit, and the 
bill is adapted for excavating. Cactospiza heliohates seems more 
primitive than C. pallida in its shorter beak and more streaked 
plumage, but is of very restricted distribution. I have no views on 
the relationship of these two species. 

The remaining genus, Platyspiza, also seems closer to Cama- 
rhynchus than to any other genus, agreeing with it in the partial sup- 
pression of black male plumage, the habit of frequenting the trees 
rather than, like Geospiza, the ground, and, to some extent, in the 
shape of its bill. It has, however, quite different feeding habits, 
and a specialized song, so probably diverged at an early stage, and 
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certainly before Cactospiza became differentiated from Camarhyn- 
chus. Platyspiza is the only sharply separated geospizid form suf- 
ficiently distinct to warrant generic rank which has not evolved 
either into several species or into island races. The reason for this 
is unknown. 

Comparison with Other Insular Species 

In most insular birds, there is only one form on each island, a 
principle illustrated by Nesomimus on the Galapagos. However, 
exceptions to this are not infrequent. Stresemann (1927—34) cites 
the two chaffinch species, Fringilla teydea and F. coelebs canarien- 
sis, of the Canary Islands, also three Zosterops species, Z. albogu- 
laris, Z. tenuirostris, and Z. lateralis norfolkensis, on Norfolk Is- 
land. These instances are due to two, and in the second case three, 
successive dispersals of the same mainland form to the islands. 
Similarly, Mayr (1933d, p. 323) found two species of Ptilinopus 
in the Marquesas, two Aplonis on Ponape, two Halcyon on Palau 
and Samoa, and, in a recent summary, Mayr (1940, p. 271) gives 
a number of other examples also due to two waves of colonization 
of the same species from outside. Hence they are not strictly com- 
parable with the situation on the Galapagos, where the different 
forms are presumed to have originated within the archipelago. 
However, a few cases, and two in particular, do seem comparable 
to the Geospizinae. Lowe (1923, pp. 519—523) finds two species 
of finch, Nesospiza wilkinsi and N. acunhae, on the same islands in 
the Tristan da Cunha group. There are only three islands, so this 
example is a Galapagos in miniature, and, interestingly enough, 
the two species differ primarily in size of bill, and also show a tend- 
ency to lose the full male plumage. At the other extreme are the 
famous Drepanididae of Hawaii (cf. Perkins, 1903, pp. 368-440), 
which, in the degree of their differentiation and specialization, have 
proceeded considerably further than the Geospizinae. The prin- 
ciples involved, however, seem the same, and, like the Geospizinae, 
they have spread into many ecological niches not normally occu- 
pied by Fringillidae; Sushkin (1929) considers that the Drepani- 
didae are a branch of the Fringillidae. I regard the Geospizinae 
as being at a stage intermediate between the condition of the Tristan 
da Cunha Nesospiza and of the Hawaiian Drepanididae. In only 
a few other instances, two closely related species of endemic land 
birds occur on the same island. Thus Perkins (1903) finds that 
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Phaeomis, a genus of Turdidae in Hawaii, is represented by one 
form on each main island, except on Kauai where two occur. Simi- 
larly, Mayr (1933a, pp. 18-20) finds two species of Mayrornis on 
Ongea Levu, both of which are thought to have originated within 
the Fiji group. 

On oceanic islands other groups of land animals sometimes show 
a type of evolution similar to that of the Geospizinae. In the insects 
of oceanic islands, Buxton (1938) notes the high proportion of 
endemics, the development of remarkable and peculiar types, and 
the extreme variability of certain species. Moreover, and here the 
parallel with the Geospizinae comes especially close, the members 
of a genus sometimes form a “complex” of species, with much indi- 
vidual variation, so that it is sometimes hard to arrive at specific 
determinations. He particularly cites the coleopteran genus Pro- 
terhinuSy represented in Hawaii by 130 species when Perkins 
wrote in 1903. 

The condition found among the Geospizinae is rare among birds. 
Since groups of small islands are common in many parts of the 
world, it remains to inquire why the Galapagos, Hawaii, and, to a 
less extent, Tristan da Cunha, should be so exceptional. The most 
important factors would seem to be: first, conditions of extreme 
isolation of the archipelago so far as the birds are concerned ; sec- 
ond, the respective birds must have arrived on the respective islands 
a very long time ago but yet without the arrival of other species 
forming food competitors or predators (this would presumably 
happen where colonization was very difficult) . A third condition, 
suggested by the absence of any such phenomenon on single islands 
which have been extremely isolated for a very long time, is that for 
such evolution to occur there must be several islands a moderate 
distance apart. Indeed, that this type of evolution has occurred 
only where there are several islands in the group is additional 
strong evidence for Rensch’s view that the primary requirement for 
species formation in birds is geographical isolation with possibili- 
ties for re-meeting later. 



SUMMARY 

The expedition to the Galapagos Islands from mid-December, 
1938, to early April, 1939, had three main fields of inquiry with 
regard to the endemic finches of the archipelago: (1) breeding 
behavior, (2) ecology, (3) hybridization. The first two were cov- 
ered adequately, but the breeding experiments were not successful. 
Thirty captive birds survived the trip from the Galapagos to San 
Francisco, California, and these were placed in aviaries at the 
California Academy of Sciences. The taxonomy of the group is 
extremely complicated, but Swarth (1931) did much to clarify 
most of the pre-existing confusion. 

The following modifications of Swarth’s systematic treatment 
of the Geospizinae are suggested. The birds from Culpepper Island 
placed under Geospiza magnirostris are moved to Geospiza coni- 
rostris darwini Rothschild and Hartert. The type of Geospiza 
harterti Ridgway was correctly synonymized by Swarth with G. 
fuliginosa, but many specimens from Daphne and Crossman is- 
lands, originally referred to the same form, are not fuliginosa, nor, 
as considered by Swarth, are the Daphne birds forth. They may 
be hybrid G. forth X G. fuliginosa populations. Geospiza acuti- 
rostrh Ridgway cannot be separated from G. difficilh Sharpe, even 
subspecifically, so the former becomes a synonym of the latter. 
Geospiza septentrionalis nigrescens Swarth cannot be separated 
from G. s. septentrionalis Rothschild and Hartert, and septentrio- 
nalis is considered a subspecies of G. difficilh. Two specimens 
from Narborough Island are possibly referable to an undescribed 
form of difficilh. Geospiza nebulosa Gould is not a synonym of 
G. forth, but a form, now apparently extinct, related to G. difficilh. 
The four races of Geospiza scandens (Gould) are merged, although 
the form on Bindloe Island is separable from that on James. Cacto- 
spiza pallida producta (Ridgway) is merged with C. p. pallida 
(Sclater and Salvin). The species of Certhidea are considered as 
subspecies of Certhidea olivacea Gould. 

The following-named forms are not considered valid species, 
but merely variants, or possibly hybrids, not safely assignable to 
any known species: Cactornh brevirostrh Ridgway, Camarhynchus 
aureus Swarth, Camarhynchus conjunctus Swarth, and Cactospiza 
giffordi Swarth. A few specimens seem intermediate between Geo- 
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spiza magnirostris and G. forth, between G. forth and G. fuligi- 
nosa, between Camarhynchus psittacula superspecies and C. par- 
vulus, and possibly between G. fuliginosa and G. difficilh, and 
cannot safely be assigned to either of the species concerned. 

Pair-formation in the Geospizinae follows the typical pattern in 
territorial songbirds. Postures are extremely generalized, similar 
in all species, and similar for aggression, sexual behavior, and 
food-begging by the young. Nest-building and nest-visiting are 
prominent in the sexual display, and one species frequently utilizes 
the nest of another. Courtship also includes sexual flights and male 
feeding female. Only the female incubates, the male feeding her 
near the nest. Both sexes feed the young in the nest, but only the 
male feeds the fledglings. The songs are generalized, and the songs 
of the different species overlap. 

In aggressive behavior many of the species appear to recognize 
each other primarily by bill differences. Experiments on Geospiza 
fuliginosa with mounted birds demonstrated some sexual discrimi- 
nation by plumage and some specific differentiation by bill, but 
neither was absolute. Breeding habits have been far more conserva- 
tive than food habits in the evolution of the Geospizinae. 

Provided Cactospiza is grouped with Camarhynchus, the main 
genera of Geospizinae have different feeding habits. The species 
within the genera feed largely on similar foods, Geospiza scandens 
being a partial exception. The bill is adapted to specialized feeding 
habits in Certhidea, Cactospiza, and Geospiza scandens, but many 
bill differences, especially those between closely related species, 
cannot be correlated with food differences. Cactospiza pallida uses 
spines and twigs for probing insects from crannies. This is one of 
the few known instances of use of tools by animals other than man. 

The nests of all species are similar, and are located in similar 
sites, excepting that only the species of Geospiza utilize the plant 
Opuntia. 

Habitat differences separate closely related species in two in- 
stances. Most closely related species frequent extremely similar 
habitats, and Geospiza magnirostris and G. forth occupy identical 
ecological niches. In all species most of the breeding occurs during 
the rainy season. Geospiza scandens and Cactospiza pallida start 
nesting before the others. 

Censuses could not be taken. Estimates are given, varying from 
about 20 adults per acre in rich, intermediate forest to about two 
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per acre (or less) in the open country on the tops of the larger 
islands. Some well-defined species are represented by total popu- 
lations of oiJy a few thousand individuals. 

Adult males of Geospiza are black, but they frequently breed in 
immature plumage. The fully adult plumage in species of PUuy- 
spiza and Camarhynchus corresponds to a transitional stage in 
Geospiza, and in Cactospiza the black has been lost entirely, except 
for one individual examined which was black-headed. In Platy- 
spiza and Camarhynchus, the disappearance of black male plumage 
appears to be occurring at different rates on different islands. Loss 
of male secondary sexual plumage characters is not uncommon in 
insular forms; perhaps this is correlated with the disappearance of 
its function in specific recognition by the female. 

Differences in the female plumage of the species and island 
forms mainly concern the shades of brown, gray, or olive of the 
upper parts, the degree of streaking of the under parts, and the 
color of the wing bars. The differences between the island forms 
and species do not seem to be adaptive in character. 

In the Geospizinae, plumage characters have been much more 
conservative in evolution than the size and shape of tlie bill. In 
Certhidea, the northernmost form closely resembles the southern- 
most, and the next most northerly one resembles another southern 
form, while those on the central islands are more like each other. 
In the breeding season, bills of adult Geospizinae are dark; outside 
of the breeding season they are yellowish. Older males have longer 
wings than younger males, which in turn have longer wings than 
females. Males have larger bills than females, except in Certhidea, 
in which the female has a longer bill than the male. 

The island populations of each species are often slightly differ- 
entiated by mensural characters, although often not sufficient to 
justify subspecific recognition. Each island population seems to 
have evolved independently, with periodic disturbances through 
inter-island wandering, which appears to be uncommon. Geospiza 
conirostris conirostris is slightly differentiated on two islands less 
than a mile apart. Small isolated populations of Geospiza magni- 
rostris and G. fortis have a lower variability in measured charac- 
ters than large populations. The other species do not show this 
phenomenon. 

Correlation of bill and wing, and of culmen with depth of bill, 
is high in most species, especially the larger ones ; although it may 
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be absent in a few species. Geospiza magnirostris, fortis, and 
fuliginosa seem structurally to difler from each other solely in gen- 
eral size and in relative size of bill. The specific limits sometimes 
occur at different values on different islands. On some islands, G. 
fortis is so variable that larger individuals are closer to magniros- 
tris and smaller ones to fuliginosa than they are to each other. The 
ratio of wing to culmen and the ratio of culmen to depth of bill 
show no allometric relation within each species, but have a typical 
average, with wide individual variation, for each species. A few 
intermediate specimens cannot safely be assigned. The forms on 
Daphne and Crossman are thought to be of hybrid origin between 
fortis and fuliginosa. The forms of Camarhynchus also differ pri- 
marily in size and in relative size of bill, a phenomenon which is 
rare in closely related species of birds. Most species of Geospizinae 
are not abnormally variable, but a few are. Geospiza conirostris 
darwini of Culpepper is thought to be of hybrid origin. 

Birds have not reached the Galapagos Islands via a land bridge, 
although the islands were probably connected with each other at 
some period in the past. The few land birds which have reached 
the Galapagos show very different degrees of differentiation from 
their mainland ancestors, probably correlated with differences in 
times of arrival. The small isolated islands have fewer resident 
species of the Geospizinae, and a higher proportion of endemic 
forms than have either the larger or the central islands. 

The most important factors in the evolution of the Geospizinae 
have probably been the almost complete absence of food competi- 
tors and predators, and the existence of several islands which pro- 
vided partial, but not complete, isolation for island forms. Differ- 
ences between island forms of the same species are considered non- 
adaptive, and due primarily to the “Sewall Wright effect,” while 
colonization by an atypical sample may be a subsidiary factor. 

Species probably originated mainly through geographically iso- 
lated races which later met and kept distinct, but some forms may 
be of hybrid origin. Differences between closely related species are 
nonadaptive except that bill characters serve in species recognition. 
The main genera show an adaptive radiation. The species of Geo- 
spizinae are not as sharply defined as in mainland birds, but tliey 
do not show the degree of overlapping or of hybridization some- 
times claimed for them, and there is no need to assume for them 
some quite exceptional method of evolution. 
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6. Pinaroloxias inornata 
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The Coleoptera of the 
Galapagos Islands 

Introduction 

The Galapagos Islands are on the Equator, about 600 miles from 
the west coast of South America. According to Alfred Russel Wallace 
(1880), they ‘‘stand upon a deeply submerged bank, the 1,000 fathom 
line encircling all the n)ore important islands; the largest (Albemarle 
Island) being about eighty miles long and very irregular sha])cd, while 
the four next in importance — Chatham, Indefatigable, James and Nar- 
borougli Islands — are each about twenty-five to thirty miles long and 
of a rounded or elongate form. The whole ai‘e entirely volcanic and 
in the western islands there are numerous active volcanoes.^’ They are 
semiarid, the lowlands having a short wet season, while the highlands 
catch the fogs and rain clouds and arc much moister, and have a later 
season. The Coleoptera are not very numerous but they are found on 
all the islands and some are restricted to rather definite environments 
as the seacoast, the semiarid lowlands, or the moister highlands. The 
Cicindelidae, Oedemeridae, and certain Tenebrionidae like Fhaleria 
prefer the seacoast, wdiile the Tenebrionidae dominate the barren 
grounds and during the rains certain Carabidae, like Calosoma hoivardi 
Linell, arc fairly numerous and widely distributed. Later on, the high- 
lands have their season when some Carabidae may appear in certain 
restricted localities. The Tenebrionidae have the greatest number of 
species and the three genera: Stoniion Waterhouse, Pedonocces 
Waterhouse, and Ammophnnis Waterhouse contain the bulk of these. 
The first tw^o genera arc limited to the Galapagos Islands but Ainmo- 
2 )horus ])Ossesses some mainland species. The Chrysomelidae are not 
numerous as would be expected in such a barren region but there are 
a fair number of Ceramb\ (udae and Rhynchojihora. There are only a 
few of the Cossoninae which are so abundant on the Atlantic islands 
and in Polynesia but that scarcity may be due to the fact that they 
are, in the main, stem and twig borers and rccjuire very intensive col- 
lecting. In fact the fauna of the Islands as a whole is })robably very 
much richer than indicated by the collocti('ns so far made. Close col- 
lecting such as was followed by Wollaston in the Atlantic islands might 
yield many more species, esf>ccially in certain families oi small insects. 

The coleopterous fauna is definitely related to that of the barren 

[ 1 ] 
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grounds of western South America especially Ecuador and Peru, and 
no doubt derived from them at some period long ago. A few species 
like some of the Cerambycidae arc the same as mainland species but 
these are large, fully winged species which might have arrived in rather 
recent times. Others, however, though superficially resembling main- 
land si)ecies, appear upon closer examination to be quite distinct. Most 
of the genera such as in the Carabidae, Elateridae, Tenebrionidae, and 
Rhynchophora have numerous species showing considerable reduction 
in the size of the true wings and as a result a modification of their 
form chiefly in the humeral region, resulting in more rounded shoulders 
and along with this tlie development of an elliptical afterbody. With 
the reduction in size of the flight organs, there is apt to occur an in- 
crease in size and a marked change in the body sculpturing. This is 
especially noticeable in the teiiebrionid genera Stomion and Pcdo- 
noeces. This has of course been accentuated by isolation and time. 
The species supposedly nearest the original home are more generaliz(‘d, 
more like the primitive stock, while those most j*emov(*d are th(‘ most 
modified or divergent. In the characteristic genera : Stomion, J*edo- 
noe.ces and Ammophorus, most of the species are restricted to d(‘finite 
islands or confined to limited areas on the islands. A f(‘W si)ecies ai*e 
widely distributed though generally showing some variation in different 
areas, while many species are very variable, having many modifications 
within a given area. The fact that the Islands are volcanic and U) a 
great extent semiarid has been a limiting factor. Only very hardy forms 
such as the Tenebrionidae could survive and perpetuate them.selves in 
the drier areas. Other forms which have vulnerable larvae could only 
survive by adapting themselves to the seasons. This is the case with 
Calosoma howardii Jjinell which being fully winged is widely dis- 
tributed. It is abundant at times though generally found on the low- 
lands in the spring when there is sufficient moistun*. The higher moun- 
tains having more humid conditions, generally have a later f)roductive 
season, iiceause of the favorable conditions, they have ])n^s(*rved rei)r('- 
sentatives of many of the Oarabidae wdiose vulnerable^ larvae could 
not exist in tlui drier areas. These areas are more limited in extent and 
isolated so that the species which are i)reserved there are apt to show 
marked divergences and limitations as to populations. This isolation 
has also enabled many species to become more or less flighth^ss b(*caus(' 
of degenerative changes in the wings. This has of course increased the 
isolation of the species. The prominent genus CnJosoma which will be 
discussed in detail later on shows these wing modifications to a notable 
degree. 

The fauna of the Galapagos Islands, because of its long isolation. 
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has acquired certain peculiar features which throw upon many 
of the problems of nature. The fauna is limited in extent and most of 
its species and certain of its genera are confined to the Archipelago. 
A great deal of divergence is shown in the species, particularly in the 
larger genera, and most species are restricted to certain islands or 
even to special areas on the islands. This is not a haphazard distribu- 
tion either. There is a relationship between the variations of the sj)ecies 
and their distribution. This seems to indicate that the modifications 
which have taken place have been made possible by the gradual isola- 
tion of the different s])ecies such as could be produced by th(» breaking 
up of larger islands into smaller ones, modifications in t()pogra])hy, 
and climatic changes. This su])ject will be discussed in mon* detail 
later on when certain of the larger or more i)eculiar genera arc; 
examined. The fauna as a whole is related to that of the w(\stern portion 
of South America. There seems to be no extraneous element It would 
appear as if a certain portion of western South America was isolatc'd 
by the sul)sidence of the intervening area between the* Islands and the 
mainland. This land mass was later broken up into small islands, 
I)robably by su])sidenco subject to extensive volcanic action and dc^sic- 
cation. These factors in time reduced the fauna and accelerated the 
various divergent modifications. Because of the (‘xtensive volcanic ac- 
tion on the Islands and the deep ocean bed between them and the main- 
land, they have been listed as oceanic islands by Alfred Kussel Wallace 
and others. I do not believe this. I believe that the Islands arc' c;on- 
tinental and that an extensive subsidence of the coastal area of western 
South America coincided with the elevation of the northern Andc\s 
which the gc'ologists bedieve has occurred in latc'r gc'ological times, has 
accounted for their isc^lation. 

The first Coleoi)tc‘ra collected in the Galapagos Islands were ob- 
tainc^d in 18d5, by Gharles Dai^Avin, while on the historical Bcafflc 
Expedition. The colh'ction was small, consisting of twenty-nine sf)ecic\s, 
but it was significant in that the species were peculiar, most of them 
restricted to the Archipelago and many of theun found only on indi- 
vidual islands. The beetles were referred to specialists for study. The 
first species described was Calosoma galapageium TIoiie, 1S37. The 
reinaining specimens were studied by George R. Waterhouse and de- 
scribed in 1845. In his work, Waterhouse remarked u])on their peculi- 
aritic^s, especially their distribution, lie estaldished two genera which 
were confined to the Islands. In 1852, the Archipelago was visited by 
the Swedish frigate, Eugcixic, and a limited number of sj)ecimens col- 
lected by the members of its expedition were later submitt(*d to the 
eminent entomologist Boheman and by him classified (1858-59). In 
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1875, the British H.M.S. Petrie visited the Islands and collected a few 
insects which were reported on by C. 0. Waterhouse, in 1877. In 1887- 
1888, the United States fisheries steamer Albati'oss, visited the Islands 
and secured a number of insects. These, twelve in number, were listed 
by Martin L. Linell and published upon by L. 0. Howard in 1889. 
Later Linell (1898) discussed these in some detail. 

The next exploration of the Islands was by the extensive expedition 
of the California Academy of Sciences, organized in 1905. The party 
left San Francisco, June 28, 1905, and returned November 29, 1906, 
spending five months in making the journey to and from the Islands 
and a year in exploring them. Dr. F. X. Williams who was then a 
student at Stanford University was the entomologist. He collected 
extensively and was also assisted by other members of the expedition. 
As a result, a fairly large collection was made, much the largest ever 
secured in the Galapagos Islands. In 1907, F. X. Williams made a short 
report on the insc^cts in which he listed 150 species collected on the 
Islands. A tiger beetle collected by Williams was described by Dr. 
Walther Horn (1920) as Cicindela galapagoensis. It had been sub- 
mitted to him for his o])inioii. These two re])orts ar(‘ the only ones in 
which the Coleoptera secured by the California Academy Expedition 
have been mentioned so far. 

Since the expedition of the California Academy of Sciences, the 
Galapagos Islands have been visited by various parties and collections 
of Coleoptera made. The first of these was by the New York Zoological 
Society and under the direction of William Beebe. The few l)eetles 
collected were i)resented to the American Museum of Natural History 
and studied by its curator of Coleoptera, Andrew ef. Mutchler (1925). 
Later on, Mutchler (1938) published a supplementary paper which re- 
ported on material the Temi)leton Crocker Expedition to the Pacific 
Islands in 1925, secured incidcmtally to its ornithological work. He also 
includ(xl some specimens whicli Dr. Wolfgang von TIagen had secured 
on Indefatigable Island in 1935 and 1936 while making a preliminary 
ecological survey of the Galai)agos Islands, and in addition mentioned 
a few odd specimens whicli were in various museums. Following the 
Mutchler pajiers. Dr. Kenneth G. Blair of Hie British Museum pub- 
lished two jia-pers (1928 and 1933) containing his studies of some mate- 
rial collecMed by various expeditions and ])reseiited to the British 
Museum. In 1932, Mr. Tem])leton Crocker made another expedition to 
the Galapagos Islands when M. Willows, fir., collected some Coleofitera 
These were jireseiited to the California Academy of Sciences, in the 
lot were five sfx'cirnens from Chatham Island, April 18, 3932; four 
from Charles Island, May 15, 1932; four from Indefatigalile Island, 
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May 4, 1932; and one from Albemarle Island, April 28, 1932. In 1936, 
Howard E. Hinton described Ataenius arrowi from a series of speci- 
mens in the British Museum which had been collected on James Island 
by Bateson and previously listed as Ataenius cribrithorax Bates. This 
is the last published reference to the Coleoptera of the Islands. 

Soon after the members of the California Academy of Sciences 
Expedition returned to San Francisco, 1 took charjj^e of tlie Coleoptera 
collected on the Islands, had them mounted and labeled, and proceeded 
to study them. There were many interru])tions, chiefly through lack 
of time, so the study lagged. Meanwhile I was given the necessary op- 
portunity to visit the British Museum of Natural History, in 1932- 
1933, and study the Darwin types described by G. R. Waterhouse and 
others, as well as all other specimens received by the ^Museum from 
the Galapagos Islands in more recent years. In this work I was aided 
by the curators of the Museum : Dr. Arrow, Dr. Blair, and Sir Guy 
Marshall, in ])articular. 1 also received from the authorities of the 
Museum through the curators, a number of specimens on loan. Later 
on, I visited the American Museum of Natural History in New York 
where, through the courtesy of Mr. Andrew Miitchler the curator, I 
was able to study their material. I now have before me the extensive 
collection of Galapagos Islands Coleo])tera collected by Dr. F. X. 
Williams and some few additional beetles from one of the Templeton 
Crocker expeditions as well as paratypes and loaned specimens received 
through Dr. Blair of the British Museum, and Mr. Mutchler and 
Dr. Mont (hazier of the American Museum of Natural History. With 
this material I feel that I will be able to recognize and place most of 
the species. 

I have had assistance from many i)eople and to each and all 1 wish 
to give thanks, ])articularly the staff of the museums mentioiu^d a])ove, 
the authorities of the California Academy of Sciences, and Dr. F. X. 
Williams who is now an honorary immiber of the staff of the Academy 
and available for questioning. The drawings for the plates which ac- 
company my paper have been made by Miss 0. F. Tassart of the British 
Museum staff and Mrs. Freda Abernathy of the University of Cali- 
fornia. Miss Tassart did the six figures of Caloson\a and their wings, 
including the type of Hope’s Calosoyna galapagcium. Mrs. Abernathy 
made the remaining drawings. 

For details of the Academy’s ex])edition, one should consult the 
very full report by eloseph R. Slevin (1931). 



Family CICINDELIDAE 

But two members of this family have been reported from the Gala- 
pagos Islands : Cincindela galapagoensis W. Horn, and Cicindela von- 
hageni Mutchler. 

Cicindela galapagoensis W. Horn 

Plate I, figure 2 

Cicindela galapagoensis (Van Dyke in litt.) W. Horn, 1915, Genera Insec- 
torum, Fasc. 82, pp. 52, 238, 241, 251, 397, 399, 402; 1920, Archiv. for 
2oologi, XIII, no. 11, p. 17. 

Cicindela galapagoensis W. Horn, Mi tchler, 1925, Zoologica, V, no. 20, pp. 
221-222. 

Of moderate size, somewhat narrow, the head, prothorax and to 
a great extent the meso- and metasternal areas aeneo-eupreous, the 
elytra in great part and the abdomen beneath more or less piceous, 
the antennae, mouthparts including labrum, legs, margins of the elytra, 
and discal markings testaceous with the exceptions of the aj)ices of the 
mandibles, tibiae and tarsal segments which arc rufo-piceous and the 
second antennal segments and apices of third and fourth antennal 
segments which are piceous. Head transverse, the eyes very prominent, 
mandibles long, clypeus broad, rather narrow antero-posteriorly and 
with a small tooth at the middle of the anterior margin ; the occipital 
and frontal area rather finely rugose, somewhat strigose close to the 
eyes, and glabrous ; the genae finely strigosci beneath ; and the antennae 
delicate and extending to about middle of elytra. Prothorax sub- 
cylindrical, feebly broader than long, slightly more than two-thirds 
breadth of head, the anterior margin lobed, the posterior feebly bisinu- 
ate, the sides narrowly constricted in front, broadly rounded at an- 
terior angles, then almost straight and gradually convergent back- 
wards ; the disc with median longitudinal and anterior and posterior 
transverse imj)ressions well defined, and general surface finely rugose 
and metallic. Elytra three-sevenths longer than broad, humeri but 
moderately prominent, sides almost straight, feebly divergent until 
near apex, then obliquely convergent and at apex transverse with a 
minute tooth at suture ; the disc shallowdy but closely and conspicuously 
punctate-rugose, with a greasy aspect, piceous with the lateral margins 
and apices broadly testaceous, and three transverse testaceous markings 
extending inwards from the lateral margin as follows : the stub of the 
humeral lunule, slightly back of the humerus, a narrow median bar 
extending half way to suture then continuing backwards after a right- 
angled turn in a slightly arcuate manner for a short distance, and near 
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apex the anterior portion of the apical lunule. Undersurface somewhat 
smooth and finely, sparsely pubescent along sides of body back of head. 
Legs long and delicate. Length 10 mm., breadth (of elytra) 4 mm. 

Type in Dr. Walther Horn’s collection on deposit in the Deutsches 
Entomologisches Institut at Berlin Dahlem. The remainder of the 
specimens belong to the California Academy of Sciences. Specimens 
will, however, be deposited in the British Museum of Natural History, 
IT. S. National Museum, and American Museum of Natural History. 
The two specimens given to Dr. Horn and upon which he based his 
description belonged to a series of twenty-six specimens, all of which 
were collected at night, by F. X. Williams, near the shore of Banks’ 
Bay, Albemarle Island, April 10, 1906. The species is fully winged and 
quite distinct from any known species, though according to Dr. Horn 
is more or less related to (\ hifasciata, a species which with its varieties 
ranges along the west coast of the northern portion of South America, 
Central America, and North America as far north as middle California, 
and along the coast of the Gulf of Mexico. It has also been taken on 
Clipperton Island. The Galapagos Islands specimens were supposedly 
derived from the primitive (\ bifasciata stock. 

Cicindela vonhageni Mut elder 

Cicindela vonliagcni Mi tciiler, 1938, American Museum Novitates, no. 981, 
May 12, pp. 2-5, pi. 1, fig. 1. 

There are no specimens in the material at hand which represent 
this species. 


Family CARABIDAE 

This family is represented in the Islands l)y numerous genera and 
species, some of which are quite cons])icuous. They are all confined 
to the Islands. 


Calosoma howardi Linell 
Plate I, figure 1 

Cahisoyua galapagoum Hope, Linki.i.. 1889, In Annot. Cat. by Ij O Howard, 
Proc. U. S. Nat. Mus., XII, p. 191. 

Calosoma howardi Lusell, 1898, Proc. U. S. Nat. Mus., XXI, no. 1143, p. 251. 
Calosoma howardi Linell, MncnLFR, 1925, Zoologica, V, no. 20, p 223. 
Calosoma howardi Linell, Csiki, 1927, Coleopt. Cat , pars 91, p. 12. 

Calosoma galapagcivm Hope, Brei mmj, 1927, Koleopt Rundschau 13, p. 140. 

Calosoina howardi Linell listed as synonym of C. galapageium Hope. 
Calosoma howardi Linell, Blair, 1933, Ann. and Mag. Nat. Hist . ser 10, vol. 
XI, p. 472. 
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Of moderate size, somewhat robust and slightly elongated; black, 
the upper surface more or less bright bluish green in color, the pro- 
pleurae dull blue, antennae, palpi and tarsi somewhat rufous; wings 
fully developed and functional. Head across eyes two-thirds breadth 
of prothorax, front obsoletely and sparsely punctured, longitudinally 
strigose near eyes; eyes prominent; mandibles well developed and 
coarsely strigose on upper face; antennae reaching to middle third of 
elytra, basal segments piecous, outer somewhat rufous. Prothorax with 
breadth one-third greater than length, subcordate, widest in front of 
middle, sides evenly arcuate in front, obliquely and slightly sinuate 
behind and margined with a fine bead, base feebly arcuate at middle, 
sinuate near hind angles which are rectangular ; disc moderately con- 
vex, not depressed at sides, smooth or obsoletely, finely rugose, median 
longitudinal impression fine yet distinct; anterior transverse impres- 
sion obsolete, basal transverse impression broad, shallow and obscurely 
punctate, basal foveae near hind angles well impresscnl. Elytra over 
one-third longer than broad and slightly less than one-third broader 
than prothorax, humei’al area pronounced though rounded, sides 
slightly arcuate and expanding to ])Osterior third, then evenly rounded 
to apices ; disc moderately convex, striae* regular and more or less well 
impressed throughout, finely and somewhat closely ])unc1ured, dis- 
tinctly so near base and suture, more or less obsohdely towards sides 
and apex; marginal striae with muricate ])unctures, intervals of disc 
convex more dej)ressed and obsoh'tely transversely rugost* towards the 
sides, the fourth, eighth and twelfth interrupted by niunerous small, 
shallow foveae for their entire length, eacdi fovea with a minute acicu- 
late puncture. Ventral surface smooth, sides of nudasternum and first 
ventral segment with more or less numerous coarse puncture*, s. Pos- 
terior trochanter oval, alike in the sexes. Legs black, tibiae finely spi- 
nose, the intermediate ones markedly arcuate in the males, almost 
straight in females, with coarse and dense orange-r(*d ])ubescence along 
the exterior groove below the middle and on the inner face near the 
a])ex. Length 15-21 mm., width 7.5-10.5 mm. 

Male: Anterior tarsi with first three segments strongly dilated and 
spongy beneath. Intermediate tibiae strongly arcuate, the apex ex- 
panded, with dense orange-red ])ubescence b(‘neath on inner side, and 
prolonged into a short, obtuse spine. 

Female: Similar to male but with anterior tarsi iindilated and not 
spongy beneath, the interimidiatc* tibiae straight or but feebly arcuate 
and without tuft of ])ubescence near ai)ex nor with apices ])rolongcd 
as a si)inc. 
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Type: No. 1311, U. S. National Museum. 

The Albatross expedition of 1888, collected two specimens on Dun- 
can Island and twelve on Chatham Island, and in 1888 and 1891 col- 
lected seventy-eight on Charles Island; Dr. G. Baur also eollccled 
this species on Charles Island. The Harrison Williams Ex])edition took 
one specimen on James Island, Ai)ril 5, and one on South Seymour, 
April 23. The (hilifornia Academy collection has a series of eighty- 
three mounted si)eeimens from its expedition of 1905-] 906, and four- 
teen from the Templeton Crocker Expedition of 1932. The specimens 
from tlie Academy' ’s e\j)edition were all collected by E. X. Williams 
and in the following localities: Chatham Island, January and February 
1906; Charles Island, .March 1906; Tagus Cove, March 22 and A])ril 
20, 1906, and Bank’s Bay, April 18 and 19, 1906, both on Albemarle 
Island. The Acadtmiy also has specimens of elytra from Indefatigable 
Island, picked u]) November fv-lG, 1906; Culi)e])per, September 25, 
1905; and Barrington Island, October 19-24, 1905. The Templeton 
('rocker Expedition sc'cured five specimens on Chatham Island, April 
18-23, 1932; four on (hiarles Island, May 15, 1932; four on Inde- 
fatigable Island, May 4, 1932; and one on Albemarle Island, May 28, 
1932. 

The species as indicated ])y tlu^ collections is thus to b(‘ found on 
most of the islands, t‘re([uents the lowlands during the springtime 
and disai)]>ears during the summer. It is j)rovided with fully developed 
and functional wings and, according to ol)servers. Hies well. Though 
fairly common atid wid(‘S|)read, it was not found by Darwin, pi-obably 
because his visit was not in the right season. The s])ecies as shown by 
the large series is fairly stable, fresh s]>ecimens being brilliant and 
old(‘r specimens soniewliat rubbed and duller in appearance. They, 
however, vary as to si/e, our smallest specimen (Chatham Island) being 
but 15 mm. in length, whereas our largest aiv fully 21 mm. long. The 
wings of all sp(‘cimens, large and small, which were examined were 
found to be fully developed. This s])ecies is ])robab]y of the ])rimitive 
stock from which all s[)eci('s of the genus on the Islands lun e originated. 
It is a very distinct species, probably most elos(*ly n'lated to C. rufi- 
penne Dejean of Peru and northern Chile, with which it and the other 
Cala|)agos Island s[)ecies are ]^laced l)y Csiki in the sub-genus Camcdula 
Motschulsky in the “ Coleopterorum Cntalogus.’' It is most decidedly 
not a synonym of (\ galapagfiimi ITo])e as indicat(sl by Brtnining in 
his monograph of the genus (1927) as I will show lat('r. It will be noted 
that my description based on typical s])ecimens differs slightly from 
that of Linell. I count the sutural interval as the first, theivfore make 
the first broken interval the fourth rather than the third. 
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Calosoma darwinia Van Dyke, new species 
Plate 1, figure 3 

Somewhat smaller and narrower than C. howardi, with the elytra 
more narrowed towards the base and the humeral area less developed 
or angulated but more rounded, the upper surface faintly bronzed, 
the greenish areas more limited to the depressions such as the elytral 
striae, and the appendages lighter in color, rufous with the femora 
rufopiceous, and the general body color piccous rather than black, 
the wings normal size and not functional. Head across eyes slightly 
more than two-thirds breadth of prothorax ; front finely, sparsely punc- 
tured and rugose, strigose near eyes; eyes prominent; mandibles well 
developed and coarsely strigose on upper face; antennae reaching to 
middle third of elytra. Prothorax with breadth two-fifths greater than 
length, subeordate, widest in front of middle, sides arcuate, somewhat 
broadly so in front, more shallowly behind as well as oblique and con- 
vergently narrowed posteriorly, base feebly and broadly arcuate at 
middle, sinuate near hind angles which are rectangular, disc moder- 
ately convex, not depressed at sides, median longitudinal depression 
fine and well impressed, apical and basal transverse im])ressioiis more 
or less obsolete, the general surface somewhat smooth. Elytra consid- 
erably more than one-third longer tlian broad and about one-third 
broader than prothorax, humeral area rounded and narrowed, the 
elytra gradually widening to posterior third then ev(mly rounding to 
ai)ices; the disc convex, finely and moderately striate with fine, rather 
close and distinct punctures in the striae, the intervals convex, with 
the fourth, eighth and twelfth intermixed as in (\ hownrdi. Ventral 
surface smooth, sides of metasternum and first ventral segment with 
a number of coarse punctures. T^egs as in C. howardi. Length 17 mm., 
breadth 12.5 mm. 

Holotype, allotyi)e, and numerous designated paratypes from a 
series of seventy-five mounted specimens in the collection of the Cali- 
fornia Academy of Sciences. These were all collected at an altitude of 
1800 feet, near Villamil, Albemarle Island, August 20-September 5, 
1006, by F. X. Williams. Paratypes will be sent to the British Museum 
of Natural History, the American iMuseum of Natural History, and 
tlie U. S. National IMuseum. 

This interesting species is somewhat smaller than C. howardi, pro- 
y)ortionally narrower, more gracefully moulded, with the humeral area 
narrower and more obli(|uely rounded, th(‘ color a bronze green, and 
the true wings much reduced in size, tliougli variable as to degree in 
different specimens, but in general about two-thirds normal length and 
thus not functional. This si)ecies has no doubt been derived from the 
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C, hoivardi stock but it has j^radually diverged throuj^h time as a result 
of isolation being restiictcd to the higher altitudes of Albemarle Island 
which arc amply supplied with moisture throughout the y(‘ar, thus does 
not make its appearance until late summer, whereas C. howardi ap- 
l)arently generally appears diiring the early s])ring when the coastal 
areas and lower slopes of the islands receive th(‘ir scanty rainfall. It 
has thus been isolated both by altitude and time of ap])earance and 
to my mind serves as an excellent example of what isolation, no matter 
how produced, can accomj)lish in the way of evolution. It, therefore, 
seems fitting tliat it should bear th(» name of Darwin wlio first re- 
ceived his suggestions as to tlie factors of evolution in th(‘se islands. 

Calosoma galapageium Hope 

Plate I, figure 6 

Calosoma galapageAum Hopi:, 1838, Trans. Ent. Soc London, II p 130. 
Calosoma howardi Linkll, 1898, Proc. U. S. Nat. Mus , XII, no 1143, p. 191. 
Calosoma hnelli Mi tchlkk, 1898, listed as Calosoma galapageium Hope by 
Linell, Proc. U. S. Nat. Mus., XXI, no. 1143, p, 250. 

('alosovia galapageium Hope Roesciikk, 1900, Ent Nachr., XXVI, p 57. 
Calosoma galapageium Hope, Csiki, 1927, Coleoptoruin Catalogus, pars. 91, 

p. 12. 

Calosoma galapageium Hope, Buei mxo. Oct 1927, Koleopt. Rundschau, 13, 
pp. 140, 149. 

This siiecies as indicated by the figure carefully drawn from the 
type and to scale, is considerably smaller than V. hoivardi and some- 
what smaller and much narrower than C. darwinia. It is moderately 
elongated, with much reduced humeri and as a result almost certainly 
with even more reduced wings than in (\ darivinia and of course non- 
functional ; is lilack, with apj>endages rufopiceous, the upper surface 
more or less virido-cyaiieous, especially about ])Osterior ]U’othoracic 
depressions, in the striae and along the lateral margins. The ])rothorax 
is narrower than in (\ darivinia , the sides postei*iorly straight and con- 
vergent ; tlie elytral striae are regular but less impress(*d and the strial 
j)unctures somewhat obsolete (“Elytra obsolete striata’’ rid. IIoy)e) ; 
the fourth, eighth and twelfth intervals being interrupted in the same 
manner as in the two preceding species. The undei’surface and legs 
ai*e also similar exce])t that the middle tibiae seem to be less arcuate. 
Length IG mm., breadth 7 mm. 

Type in British Museum of Natural History and at the time of 
my visit to the Museum in 1932-1933, was the only si)ecimen known. 
It was “captured in the central part of one of the islands ol the (lala- 
])agos Archipelago” (Hope). Recently while examining the du}>licate 
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alcoholic specimens, I found a second and typical specimen of this 
species. It was collected on the summit of James Island, between De- 
cember 24, 1905, and January 5, 1906, by F. X. Williams. This estab- 
lishes the locality of the species, I think, for Darwin camped for several 
days in the interior of James Island. ‘‘October 8th — We arrived at 

James Island: Mr. Bynoe, myself, and our servants W(n’e left 

here for a week, with })rovisions and a tent, while the Beagle went for 
water.'’ Several members of the Academy Expedition also remained 
for several days on this island. 

This sj^ecies, the type of which I examined while at the British 
Museum, appeared when comiiared with typical si)ecimcns of C. how 
ardi and C. darwinia to be quite different from either and veiy dif 
ferent from C, linelli witli which Linell confused it. It shares with 
C. darwinia and C. linelli the abortive^ wings and like them dwells in 
the interior of one of the islands and at higher altitudes in the wet belt. 

Calosoma linelli Mutchlcr 

Plate I, figure 7 

Calosoma linelli Mi TeiieeK, 1925, Zoologica, V, p. 221. 

Calosoma galapageium Linell (not Hope), 1898, Proc. U. S. Nat. Mus., XXI, 
p. 250. 

To the description given by Linell for wliat he took to be C. gala- 
imgeium, but which was later found to be distinct on com])arison 
by Blair, and later designated as ('!. linelli by Mutcliler, 1 can mei’cly 
add a few notes. First, 1 consider the sutural intervals to be the first, 
the interrupted intervals are thus the fourth, eighth, and twelfth, 
not the third, seventh, and eleventh. The mandibles are also much 
more finely strigose. Tlie feiiiah^ has the anterior tarsi not dilatc'd 
and the middle tibiae almost straight and without the tuft of silken 
hair at inner apex. The wings in this species arc but the merest rudi- 
ments, as would be exjiected. 

The specimen upon which Linell based his description and which 
was later designated as the tyi)e of (K linelli by Mutchlcr, is now in 
the U. S. National Museum. It was collected by Dr. G. Baur on Chatham 
Island. The California Academy of Sciences has three specimens of 
the same species, two males and a female, one i)air collected at an alti- 
tude of 1100 feet, on Chatham Island, February, 1906, by F. X. Wil- 
liams. Tlie third specimen was also taken on Chatham Island but in 
January, 1906. One male has been carefully comi)ared with the type 
by me and found to agree exactly. 

This species as shown by the figure and description, is the most 
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divergent of the Galapagos Islands species of Calosoma. It is much 
smaller than the others, of a bronze color with ferruginous appendages, 
the upper surface with the sculpturing mucli reduced or planed off 
though with the interrupted interv^als conspicuous, and tlie wings re- 
duced to mere rudiments. It should also be noted that it is from Chat- 
ham Island, the most isolated of the larger islands, therefore has 
probably had a longer time in which to be modified. 

Scarites galapagoensis Linell 

Plate II, figure 1 

Scarites galapagocnsis Loell, 1898, Proc. U. S. Nat, Mus., XXI, no. 1143, 
pp. 253-254. 

Scarites galapagocnsis Linell, Mutchlek, 1925, Zoologica, V, no. 20, p. 234. 

The California Academy of Sciences has seven specimens, all col- 
lected on Chatham Island, during July, IfKlG, by V. X. Williams. They 
are all slightly smaller than the type, averaging about 20 mm. in length, 
but are otheiwise in agreement. The Academy also has the remains of 
another specimen, the afterbody, picked u]) in January, 1906, which 
is the remains of a much larger specimen, no doulit one fully as large 
as the type. 


Scarites williamsi Van Dyke, new species 
Plate II, figure 3 

Elongate, parallel, moderately convex above, shining black, an- 
tennae, palpi and legs rufopieeous, apterous. Head, excluding mandi- 
bles, one-fifth broader than long, occiput smooth, impunctate, front 
deeply longitudinally bisulcate in front, clypeus emarginate anteriorly 
and with two tubercles in front, labrum irregularly^ arcuate in front 
and with three punctures, the median bisetose and the lateral unisetose, 
the mandibles prominent, one-fourth length of head, arcuate and acute 
at apex, bicarinate above, the inner carina narrow and vrell elevated, 
nonstriate within ; eyes i)rominent, truncate behind against the equally 
prominent tempora; antennae extending back to hind angles of pro- 
thorax, basal segment longer than three following united, second and 
third over twice as long as broad, the second a bit shorter, fourth 
slightly longer than broad, 5-10 subequal and with terminal segment 
longer, compressed and pubescent ; mentum similar to mentum of pre- 
ceding species but with median carina more pronounced and the foveae 
on either side deeper and the paragenae much broader. Pro thorax 
slightly wider than head, over two-fifths broader than long, apex 
broadly and shallowly emarginate and rounded at outer angles so 
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lateral bead does not reach the arch, sides feebly arcuate and con- 
vergent backwards to small dentate hind angles, the base pedunculate 
at middle and with outer portions almost transverse; the disc smooth, 
the median and anterior transverse lines distinct, obsoletely trans- 
versely strigose on either side of middle. Elytra somewhat shorter 
than forebody, almost three-eighths longer than broad, much narrower 
than the prothorax, humeri dentate, sides feebly arcuate, disc with 
striae well but not deeply impressed and with obsolete yet faintly ob- 
servable fine punctures, the intervals moderately convex, the wings 
very rudimentary. The abdomen somewhat finely rugose, otherwise 
the underside and legs much as in S. galapagoenda. Ijcngth 18 mm., 
breadth 5.5 mm. 

Holotype and numerous designated paratypes from a series of 
twenty-one specimens, all collected by F. X. Williams at an altitude 
of 100|-1400 feet, near Villamil, Albemarle Island, between August 20 
and September 5, 1906. Paratypes will be deposited in the British 
Museum of Natural History, American Museum of Natural History, 
and U. S. National Museum. 

This species differs in many regards from 8. galapagocnsis but 
chiefly in having longer and smoother mandibles, a much larger and 
proportionately wider head, a prothorax much broader than elytra, 
quite short and with oblique sides, whereas the other is but little 
broader than long and with almost parallel sides, and elytra sub- 
elliptical as compared with the somewhat elongate and subcylindrical 
elytra in the other, and the striae and intervals less defined, the in- 
tervals in this species being but slightly convex whereas subcarinate 
in the other. There is not much variation as to length among the mem- 
bers of the series but considerable variation as to the bi’eadth of head 
and prothorax. The smallest specimen is 18 mm. in length l)ut has a 
head only 3.5 mm. broad and a prothorax but 4.5 mm. broad. 

Bembidion galapagoensis (G. R. Waterhouse) 

Notaphus galapagoensis G. R. Waterhouse, 1845, Ann. Nat. Hist., XVI, p. 23. 
Notaphus galapagoensis G. R. Waterhouse, C. Waterhouse, 1877, Proc. Zoo. 

Soc., VI, p. 81. 

Notaphus galapagoensis G. R. Waterhouse, Linell, 1898, Proc. U. S. Nat. Mus. 

XXI, no. 1143, p. 255. 

Notaphus galapagoensis G. R. Waterhouse, Mutculer, 1925, Zoologica, V, no. 

20, p. 234. 

Type in British Museum of Natural History. 

The California Academy of Sciences possesses one specimen from 
Abingdon Island, somewhat north of James Island. This was collected 
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by F. X. WilliaiTis, under a tree trunk in the damp belt just below the 
fern belt, at an altitude of 1700 feet, September 18-23, 190G. This 
specimen was carefully compared with the type in the British Museum 
of Natural History which had been misplaced and was only located 
after considerable search. According to my notes, the Abingdon Island 
specimen is more mature than the James Island specimen, is slightly 
smaller, proportionately shorter, the elytral striae also dee])er forwards 
and more deeply i)unctured. The color i)attern and other characteristics 
were the same. It seems to be but a slight variant and seeing that tlu^y 
were both fully winged, the s])ecies as a whole could easily be con- 
ceived to have a distribution including several islands as is tlu‘ case 
with most fully winged beetles of the Archii)elago. 

Bembidion equatoriale Yan Dyke, new species 

Rather small, somewhat elongate, slightly convex, black, the an- 
tennae, ft‘et and elytra t(‘staceous, the last with a small ])lack spot on 
the third interval slightly in front of the middle and an irregular black 
one posteriorly commencing abruptly at the middle and extending 
backwards as a broad ])and three sutures wide along the suture almost 
to the apex and gradually widening posteriorly, also having a narrow 
transverse bar running from the middle outwards then obli<iuely back- 
\vards to the lateral margin. Head faintly aeneous, smooth and shin- 
ing, with a minute ])uncture between the (wes and with dee]) obli(}ue 
frontal groove's lu'ar the eyes which narrow the f]*ont forwards, tlu^ 
liead as a whole narrowm* than the' prothorax, the' eyes ]>i*omineut and 
antennae n'aching to just be\ond hind margin of |)j‘othora\. Prothorax 
subcordate. distinctly narrower at liase than a])ex, a])out a third wider 
than long, ajx'x ti*uncat(‘, sides broadly arcuate in fro7it, sinuate be- 
hind, and straight and ])arallel just before base, hind angles rectangu- 
lar, the disc convex, the median longitudinal line distinctly impressed, 
the anterior tra!isv(‘rse im])i‘ession vague, the liasal foveae d(‘e|) and 
with small, sharply defined carina near hind angh's. Elytra oblong- 
ovate, slightly wider than ]>roth()rax, somewhat convex, with striae 
shar])ly defined excejit near apex and finely and closely ])unctui'ed, tin' 
intervals flat, the third with first dorsal puncture one-third distant 
from base, the second about one-third distant trom aiiex. Beneath 
])lack and shining. Ijength 3.25 mm., breadth 1.5 mm. 

Holotypc and five paratyjies all collected on Chatham Island, 
January, 190G, by F. X. AVilliams. This species is very close to the 
common North American B. versicolor Leconte and (luite different 
from the preceding species which seems to simulate the North Ameri- 
can B. variegatum Say. 
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Tachys beebei Mutchler 

Tachys heebcA Mutchler, 1926, Zoologica, V, no. 20, pp. 223-224, flg. 42. 

Neither of the California Academy of Sciences expeditions secured 
specimens of this species. A paratyi)e has, however, been presented to 
the Academy by the American Museum of Natural History. 

Genus Feronia Latreille 

Three species of this genus liavc been described from the Galapagos 
Islands: F. calathoides G. R. Waterhouse, F, galapagocnsis G. R. 
Waterhouse, and F. insularis Boheman. The California Academy of 
Sciences Expedition secured eight species. Inasmuch as tiie descri})tions 
of the described species did not designate i)articular islands atid were 
of such a general nature that they would apply to several spc^cies, it 
was impossible to recognize just which were the described species from 
among the specimens in our collection until T had the o])portunity to 
study the Waterhouse types in the British Museum of Natural His- 
tory. These were found to be in good condition so definite delermina- 
tions could be made for those sj)ecies. The Boheman type is presumably 
in Stockholm. T Avas not able to study it so have been compelled to rely 
upon the description and thus haA^e only tentatiA^ely placed that si)ecies. 
Though the eight known s])ecies fall into minor groups Avhich will be 
indicated in the table, they arc all more or less closely related, s(weral 
very much so. They all belong to the subgenus Foecilus Bonelli and 
are all definitely flightless, possessing but the merest rudiments of 
wings. Each species is restricted to a single island though a single 
island may possess two or more species. A moderately close relation- 
ship is shown to mainland forms, one in particular being very near 
F, peruvianus Dcjcan, as will be discussed more in detail later on. 

Feronia calathoides G. R. Waterhouse 

Plate II, figure 6 

Feronia calathoides G. R. Waterhouse, 1845, Ann. Nat. Hist., XVI, p. 21. 
Feronia calathoides G. R. Waterhouse, C. Waterhouse, 1877, Proc, Zoo. Soc., 
V, p. 82. 

Poecilus calathoides G. R. Waterhouse, Gemmtnger and Harold. Cat. Col., I, 
1868, p. 300. 

Poecilus calathoides G. R. Waterhouse, Hoavard, 1889, Proc. U. S. Nat. Mus., 
XII, no. 771, p. 252. 

Pterostichus calathoides G. R. Waterhouse, Linell, 1898, Proc. U. S. Nat. Mus., 
XXI, no. 1143, p. 252. 

Pterostichus calathoides G. R. Waterhouse, Mutchler, 1925, Zoologica, V, 
no. 20, p. 234. 
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Oblong-ovate, shining black ; antennae, palpi, tibiae, tarsi and hind 
margin of abdomen rufous, femora rufopieeous. Head triangular, 
smooth except for a few minute punctures and vague strigae at vertex, 
eyes moderately prominent, antennae reaching beyond hind angles of 
I)rothorax. Prothorax over one-seventh broader than long, base broadly 
emarginate, apex emarginate, sides almost straight or fee))ly arcuate 
to l)eyond middle then gradually areuately narrowed forwards, an- 
terior angles rounded and slightly extended forwards, the hind angles 
I’ight angled but blunt, the side margin a fine bead, the base obscurely 
margined, the disc feebly convex in front, much flattemid beliind, tiie 
median longitudinal line finely impressed, the anterior and posterior 
transvei'se impressions a})sent, the basal impressions sharply impressed, 
linear and feebly convergent forwards, a marginal seta one-third dis- 
tance from aj)ex and another near iiind angles. Scutellum broadly 
triangular. Elytra twice as long as broad, equal to base of prothorax 
at point of contact, obliquely widening for shoi*t distance, tlnm feebly 
arcuate and gradually narrowing to near apex wIhto more suddenly 
rounded and sinuate to apcjx; the disc considerably ilattened, the sides 
somewhat explaiiate, the striae sharply and deeply im])ressed and 
imj)unctate except the eighth, the intervals feebly convex, the third 
with three dorsal ])unetures (one or more sometimes absent), one near 
third stria a short distance from ])ase, the second at middle and near 
second stria and the third at apical fourth and also near second stria. 
Underside smooth and somewhat dull, prosterniim not margined be- 
hind, Length 11 mm., breadth 4.25 mm. 

Type and four other specimens in the Piltish Museum of Natural 
History, several received in 1845, others later, but presumably all col- 
lected by (’Jharles Darwin on the Galapagos Islands. 

The California Acad(‘my of Sciences has four si)ecimens of this 
species, all collected by F. X. Williams on Chatham Island, in January, 
1906, at a moderate altitude in a damp locality. One of these specimens 
I carefully comf)ared with the type in the British Museum of Natural 
History and found it to agree in every regard, thus establishing the 
exact locality. As stated by G. K. Waterliouse, this species very much 
resembles Calathus, particularly CalatJms cistelloides. 

Feronia waterhousei Van Dyke, new species 

Very similar to the preceding, the main differences being that it is 
proportionally shorter, therefore more broadly elliptical in outline ; 
the prothorax narrower at base, thus more equally quadrate, the sides 
more evenly arcuate, practically arched from base to apex ; and the 
sides of elytra more definitely and evenly arcuate as well. 
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Holotype and one slightly injured paratype ; the first collected in 
March, 1906, and the second June 1, 1906, on Charles Island, by 
F. X. Williams. Both were collected in the interior on the mountains. 

Peronia insularis Boheman 

Feronia insularis Boukivian, 1858, Fregatten Eugenies Resa, I, p. 14. 

Feronia insularis Boheman, C. WATKaiiouKK, 1877, Proc. Zoo. Soc., p. 82 
Feronia insularis Boheman, Liniill, 1899, Proc. U. S. Nat. Mus., XXI, p. 255. 
Feronia insularis Boheman, Mutciiler, 1925, Zoologica, V, no. 20, p. 234. 

Elongate, oblong, shining black; antennae, mouthparts, tibiae and 
tarsi rufous, the femora rufopiceous. Head moderately elongate, 
minutely alutaceous a})ove and very finely, sparsely punctate and ob- 
scurely strigose at vertex ; eyes rather large in circumferen(*e but con- 
siderably flattened; antennae reaching well beyond hind angles of 
prothorax. Prothorax less than one-third broader than long, base 
broadly yet feebly emarginate, apex emarginate, sides almost straiglit 
and feebly convergent to beyond middle then gradually areuat(‘ to 
apex, front angles, rounded and slightly extended forwards, hind 
angles right but blunt, side margin finely reflexed, })asal maj’gin faintly 
defined outwardly; disc fiatten(‘d, median longitudinal line fin(*ly im- 
I)ressed at middle, antei'ior transverse impression vaguely defined, 
basal impressions well marked but not as sharply d(‘fin(M| as in F. 
calaihoidcs, and marginal setae one-third distance from a])e\ and in^ai’ 
basal angles as usual. Elytra one-third longxu- than broad, as wid<* at 
base as prothorax, gradually areuately wider for a short distance back- 
wards, almost straight at middle and feebly eonvergemt to ])ost('rio]* 
third, then more arcuate, narrowed, and strongly sinuate n(*ar a])ex ; 
the disc feebly convex, the striae shar])ly and distinctly im])ress(Ml and 
impunctate, tlie intervals feebly convex and shining in mah‘s, flattcmsl 
and alutaceous in femal(*s, feebly alternately widen* in both s(*xes and 
with three dorsal punctures, the basal on third stria om‘-fourth dis- 
tance from base, the second clo.se to sc'cond stria at middle and third 
also close to second stria one-fourth distance from apex. Undersurface 
dull and piceous or feebly rufopiceous, the prosternum feebly margined 
behind. Length 10 mm., breadth 4 mm. 

Type, supposedly in Stockholm Museum. 

The species that I have tentatively identified as F. insularis Bohe- 
man is a medium sized black and somewhat narrow species from Albe- 
marle Island. The California Academy of Sciences has fifty-six speci- 
mens of this species, all collected by F. X. Williams near Villamil, 
Albemarle Island, between AugUvSt 20 and September 5, 1906, from 
beneath moss. 
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Peronia blairi Van Dyke, new st)ecies 

Robust, elongate, aeneous or deep bluish black and shining, an- 
tennae and pal])i rufous* legs and e])ipleurae ruropiceoiis. Head 
smooth except from obsolete strigae and minute punctures on front, 
frontal impressions marked, the fronto-clypeal suture less distinct, eyes 
prominent. Prothorax very slightly broader tlian long (superficially 
looks longer in tyi)e), widest in front of middle, a})ex Imoadly emargi- 
nate, base feebly emarginate at middle, sides evenly arcuate from apex 
to slightly back of middle thence almost straight and conv(‘rgent to 
subacute and feebly obtuse hind angles, the s(‘tif(‘rous punctures 
present in ty])e l)ut absent in paratypes; disc convex in front, flattened 
behind, median longitudinal line finely and shar])ly ini])ressed, trans- 
verse imj)ressions obsolete or only faintly indicated in front, l)asal 
imj)ressions long, linear and well impressed, the bas(‘ vaguely margined 
at sides, flattened betwi^en basal impressions and side margins and o})- 
soletely strigose at middle. Elytra about one-third longer than broad, 
broadcast at middle, humeral angles obtuse, sides ai*cuate from humeri 
to apical sinuation but feebly so at middle; the disc moderately convex, 
rather dee})ly striate, stria(‘ impunctate, intervals convex near apex, 
flattened in front and minutely alutaceous e\en in males, dorsal pum*- 
tures three, the first on third interval near third sti*ia just back of base, 
the second on third int(‘rval close to second stria and about the middle, 
the third also on third interval and near third stria and a little less 
than a fourth froju th(‘ a})ex,the eighth stria with the usual ocellate 
foveae. Beneth smooth and shining, the af)ex of ]n-()sternum finely 
margined behind. Length 11 o mm., breadth 4.25 mm. 

lloloiypc male and two ])araty])es, the fii*st collected by F. X. Wil- 
liams on James Island, between December 20, 1905, and January 5, 
1900. The two ])aratypes were collected by G. Bateson on James 
Island, Febiaiary 20-22, 1925, and were from a series of fourteen 
s|)ecimens in the British Museum of Natural History. The holotype 
is in the collection of the California Academy of Sciences. Om; para- 
type of the two which were kindly su])mitted for comparison by 
Dr. K. G. Blair, will l)e returned to the British INFuseum of Natural 
History. 

This species is much like F. iviUiumst but is absolutely and pro- 
portionally more elongate, the ])rothorax and elytra individually no- 
ticcaldy so, the ])rothorax also widest well in advance of the middle 
and with side margins straight behind. It is also very distinct from 
E. galapayoensis, which is likewise found on James Island. Su])er- 
ficially it resembles F. ]tfrwunio Dejean, a mainland s{)ecies, but 
differs by having a narrower pronotum. 
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Feronia mutchleri Van Dyke, new species 

Moderately clonjraie and narrow, black, shiniiij? in males and sub- 
opaque in females; the antennae and })alpi rufous, the lej^s and to a 
slight extent, the epipleurae rufo])iccous. Head smooth, alutaceous 
under ^ood maj^^nifi cation, with faint slri^osilies and minule punctures 
on front as well as on clypeus and labrum, tlie frontal impressions and 
fronto-elypeal suture well marked, and eyes prominent. Prothorax 
siibquadrate, sliftbtly broader than lon^, wddest in front of middle', 
apex and base at middle feebly emar^inate, sides slij>ht]y arcuate from 
a])ex to back of middle thence straijjht and conver^e'iit to hind angles 
wdiich arc feebly obtuse and with distinct setiferous punctures, a])ex 
but little narrower than base; disc convex in front, flattened behind, 
median longitudinal line finely and sharply impressed, transverse im- 
pressions obsolete, basal impressions lon^, linear and deep, base finely 
marj^ined at sides, flattened near hind anj^les, and vaj^uely strit>’os(‘ at 
middle. Elytra slightly less than one-third longer than broad, wddest at 
middle, humeral auf^les obtuse, sides moderately arcuate from hunu'ri 
to aT)ical sinuation ; the disc moderately conv(‘x, striae sharply but not 
dee])ly impressed, impunctate. intervals convex lU'ar a])ex, flattenc'd in 
front, minutely alutaceous in both sexes thoujjch Tiiore evident in females, 
shining in males and subopaque in females, dorsal punctures as in 
preceding species, the ei^^lith striae with usual ocellate foveae. Beneath 
smooth and sliininfi^, the apex of prosternum finely margined. Male, 
length 10.5 mm., breadth 3.fi inm.; female, length 11 mm.; breadth 
4 mm. 

Ilolotype male, allotype female and five paratypes. The first two 
were collected near Villamil, Albemarle Island, in March, 1906, by 
F. X. Williams. Four of the others wrerc collected at Tagus Cove, 
Albemarle Island, April 1, 1906, by F. X. Williams and one at Banks 
Bay, Albemarle Island, April 10, 1906, also by Williams. This species 
is the smallest found in these islands, in features midway between F. 
blairi and F. galapagoensis and having in common with them the i)ro- 
thorax widest in front of middle and the elytra somewhat bulbous at 
the apex of the declivity, feeble in the first and well marked in the 
second. Its most distinctive features are the somewhat shining black 
color, more or less quadrilateral prothorax and small size. It also dif- 
fers markedly from F. insularis and other Albemarle species, which 
have a somewhat cuneate prothorax, broadest behind, and elytra that 
are much broader and somewhat cordiform. 
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Feronia duncani Van Dyke, new species 
Plate II, figure 4 

Robust, elongate, elliptical and of a deep l)luish black color, tlie 
antennae and ])alpi rufous, and the legs ruroi)iceous. Head smooth 
except for a series of very minute punctures on front, the frontal im- 
pressions deep, the front o-clypeal suture w(‘ll marked, (‘.yes ])romin(mt. 
Prothorax sub(iuadrate, slightly broader than long and widest at mid- 
dle, apex broadly emarginatc, base emarginate at middle, sides (wenly 
arcuate, somewliat narrowed towards aj)ex, hind angles soim'what 
olituse and blunt; the setae and seliferous punctures generally absent ; 
disc slightly cemvex in front, flattened bc^hind, median longitudinal 
line fine and sharply im])ressed, transverse impressions obsohde, basal 
impressions dee]) and linear, one-fourth as long as the y)rothorax, the 
base at most with an obscure margin, but fimdy strigosc near center. 
Elytra about one-third longer than broad, broadest one-fourth back 
of base, liumeral angles su])TWtangular, sides rather (‘venl.v arcuat(‘, 
gradually narrowed t(jwards a])cx and sliglitly sinuate before it; the 
disc (convex, deeply striate, the striae impunctate, intervals rather 
evenly convex throughout and minutely alutaceous especially in fe- 
mah^s, the doi*sal purndvires tliroe, the first on thii‘d interval near third 
stria just back of l)ase, the s(‘cond on tliird inteiwal close to second 
stria and about the middle, the third also on third interval and near 
third stria and a little less than a fourth from a])ex, the eighth stria 
as usual with numerous oc('llate ])unctures. Beiu'ath smooth and shin- 
ing, the apex of prosternum sharply margined. Length 12 mm., breadth 
4.75 mm. (of types). 

Holotype male, allot.yi)C female and numerous designated paratypes 
from a series of a hundred and forty-eight specimens collected from 
beneath moss, in the interior of Duncan Island at an altitude of 1280 
feet, between the datc^s of L)(H*ember 1 and 17, 1905, by E. X. AVilliams. 
There is some variation in size, the smallest specimen being 10.5 mm. 
long and the largest 13.5 mm. long. 

This speci(‘S is quite a tyj)ical rejirescmtative of the subgenus 
Poccilus and rather closely related to Feronia (PocciJiis) peruviana 
Dejean, and allies from the mainland. It differs, however, in gtmeral, 
by having the striae more deeply impressed and the intervals more 
convex. 


Feronia williamsi Van Dyke, new" species 

Robust, elongate, elliptical, a faint bluish black color or somewhat 
aeneous in the female, the antennae and palpi rufous and legs rufo 
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piceous. Head smooth except for somewhat obsolete strigae and very 
minute puncture on front, frontal impressions and fronto-clypeal 
suture well marked, eyes prominent. I^rothorax subquadrate, very 
slightly broader than long, broadest at middle or sometimes slightly 
in front of it (female), apex broadly and shallowly emarginate, base 
feebly emarginate at middle, sides evenly arcuate about equally nar- 
rowed toward front and base especially in males, hind angles obtuse 
and well rounded at apices and with distinct setiferous punctures ; disc 
soiiKwhat convex, flattened behind, median longitudinal line distinct 
and finely impressed, transverse impressions obsolete, basal imj)ressions 
linear and w^ell impressed, the base feebly margined at sides and min- 
utely obsoletely strigose at center. Elytra one-third longer than broad, 
widest at middle, huim'ral angles obtuse and rounded, sides rather 
evenly arcuate from hnmeri to apical sinuation: the disc convex or 
feebly flattened in front, rather deeply striate, the striae imj)unctate, 
intervals convex behind, sonunvhat flattened in front, shining in males, 
minutely alutaceous and dull in females, dorsal punctures three*, placed 
as in F. duncani, the eighth stria wdth numerous ocellate foveae as 
usual. Beneath smooth and shining, the a])ex of prosternum finely mar- 
gined. Ijcngth 10.5 mm., breadth 4 mm. 

Ilolotype male, allotype female and two male paratypes, the first 
two collected by F. X. AVilliams on Indefatigable Island, Octo]>er 
25-29, 1905, and January 11-12, 1900, the last two by M. Willo\vs, Jr. 
of the Templeton Orocker Exi)edition of 1932, on the same island. 
May 2, 1932. 

This species averages considerably smaller than F. dioicnnt but is 
closely related to it. Its most distinctive characters are the rounded 
hind angles of j)rot borax, the more elliptical elytra wdth elytral int(‘r- 
vals somewhat flattened forwards and the distinctive sexual differences 
both as to color and degree of dullness. This s])ecies is ])erlia])s evt*n 
more closely related to F. peruviana Dejean than is F, duncani. 

Feronia galapagoensis D. R. Waterhouse 
Plate II, figure 5 

Feronia galapagoensis G. R. WATEunorsE, 1845, Ann. Nat. Hist., XVI, p. 21. 
Feronia galapagoensis G. R. Waterhouse, C. WATEiuiorsE, 1877, Proc. Zoo. 
Soc. V, p. 82. 

Poectlus galapagoensis G. R. Waterhouse, Grmmtnger and Harold, Cat. Col . I 
(1868), p. 302. 

Platynus galapagoensis G. R. Waterhouse, Lineu.. 1898, Proc. U. S. Nat. Mus., 
XXI, no. 1143, p. 252. 

Platynus galapagoensis G. R. Waterhouse, Mutciiler, 1925. Zoologica, V, 
no. 20, p. 234. 
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Narrow, elongate, subparallel, bronzed or aeneous-black, beneath 
more or less rulopiceous, antennae palpi and legs rufous (the last 
sometimes piceous), the upper surface shining in the males and more 
or less alutaceous and dull in the females. Head much longer than 
broad, somewhat shining except vertex which is minutcily punctured 
and rugose, eyes moderately i)rominent, antennae extending beyond 
hind angles of prothorax. Prothorax at least one-sixtli broader than 
long, base shallowly and apex more evidently cmarginate, sides rather 
evenly arcuate from apex to posterior third, thence straight or feebly 
sinuate and convergent to hind angles which are sliglitly obtuse, lateral 
margin finely rehexed from base to apex; disc moderately flattened, 
median longitudinal line distinct though not reaching either l)ase or 
apex and anterior and posterior transverse im])ressions feeble and 
limited to median area, the basal imi)rcssions longitudinally arcuate but 
not sharply impressed though distinct, the area near hind angles much 
flattened. Elytra almost twice as long as broad, widest back of middle, 
with sides feebly arcuate anteriorly, more broadly rounded posteriorly 
and distinctly sinuate in front of hind angles; the disc flattened, the 
striae finely and shar])ly impressed and impunctate, the intervals flat- 
timed except tow^ard apex where feebly convex and distinctly aluta- 
ceous especially in females ; three dorsal foveac, the first on third stria, 
one-fourth distance from base, the second on second stria, about its 
middle, and the third also on second stria and one-fourth distance from 
apex, the ocellate punctures on eighth stria well marked, the sutural 
area at summit of apical declivity somewhat bullous and the area in 
front from second to fourth stria more or less depressed. Beneath 
smooth and shining, the prosternum margined behind. Length 10 mm., 
breadth 3.75 mm. 

This species is i>roportionally the most elongate and narrow of any 
ot* the species from the Islands. The California Academy of Sciences 
has fourteen specimens from James Island, collected on various dates 
from December 22, 1905 to January 5, 1906, all by P. X. Williams. 
One of these was very carefully compared with the type in the British 
Museum of Natural History, by me, and found to agree exactly. This 
establishes the exact locality for the si)ecies, also proves that it is a 
true Feronia, not a Platynus as listed by Linell and Mutchler. 


Feronia galapagoensis becki Van Dyke, new subspecies 

In the series of twelve specimens possessed by the Academy, there 
apj)ear to be two quite easily separated forms. Ten s])ecimens are 
in agreement with the type. They are ])ronzed and narrow, thus be- 
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longing to the true form of F. galopagoensis. The remaining two speci- 
mens, fortunately a pair, have a somewhat bluish bronze color, arc 
more robust and evidently convex, with the sides of the prothorax 
straight and obliquely convergent behind, not sinuate, with the elytra 
more elliptical, broader at the middle and with sides evenly arcuate. 
These two I will designate as the subspecies F. g. becki, indicating a 
holotype and allotype. They were both collected on James Island, 
January 2, 1906, by F. X. Williams, and an) named for the leader of 
the California Academy of Sciences Expedition. These may prove to 
be a distinct si)ecies but I would like to sec more specimens as well as 
secure more field information Indoj-c saying so. The two forms were 
apparently collected at tlu^ same place and a1 the sam(' tinu*. They 
are much alike in most essentials yet readily s(‘j>arated and veiy dif- 
ferent from any s])ecies found elsewhere in the Arcliipelago. 


Key to Sri:riEs of Galapagoh Islands PVkonia Latrkillp: 

1. Prothorax widest posteriorly 2 

— Prothorax widest at middle or in front of middle 4 

2. Broad, somewliat flattened and elliptical species, with sharply impressed 

and linear basal prothoracic impressions and more or less flattened 

elytral intervals 2 

— Narrower, more parallel-sided species with distinct but not sharply im- 

pressed basal prothoracic impressions and more or less flattened elytral 
intervals. Albermarle Is - F. iiisularis Boheman 

3. Prothorax with sides almost straight from base to anterior third thence 

evenly arcuate and narrowed forwards. Chatham Is . . .. 

F calathoicU's G. II. Waterhouse 

— Prothorax with sides straight and parallel to about middle thence feebly 

arcuately narrowed forwards. Charles Is F. u'citerhonsri, new species 

4. Prothorax widest at about the middle, bluish black in coloi* 5 

— Prothorax widest in front of middle 6 

5. Larger species, 12 mm. or more in length, prothorax but little broader 

than long, with hind angles angulate and elytral intervals very convex. 
Duncan Is F. duncani, new species 

— Somewhat smaller species, 10 mm. in length, prothorax about a fourth 

broader than long, with hind angles evidently rounded and elytral in- 
tervals more or less flattened on disc. Indefatigable Is 

F. williamsi, new species 

6. Elongate, subdepressed and bronzed or submetallic species with sides of 

prothorax posteriorly straight or feebly sinuate. James Is 

F. galiipagoensis G. R. Waterhouse 

— Broader and more elliptical species, moderately convex and black with 

sides posteriorly feebly arcuate 7 



No. 22] 


VAN DYKE: GALAPAGOS COLEOPTERA 


25 


7. Larger species, 11 mm. in length, bluish black with sides of prothorax 

rather evenly arcuate throughout. James Is F. hlairi, new species 

— Smaller species, 9 mm. in length, shining black with sides of prothorax 

very feebly arcuate behind or almost straight. Albormarle Is 

F. rnutchleri, new species 

Genus Agonum Saniouelle 

As a result o£ the Expedition of the Calif oi*nia Academy of Sciences, 
we now know that at l(‘ast thr(‘e species of the genus Agomwi are to 
be found in the Galapagos Islands. In his paper of 1898, Linell 
listed Waterhouse’s Feronia galapaffocnsis as riatynus f/dlapagcxmsis. 
In the first place, riatynus cannot be used. It is not valid us it is a 
novicn nudum. In the second place, the Watcu’house specimen is a 
true Feronia as I have stated before. 1 examined the tyj)e very care- 
fully and compared som(‘ 4anu‘s Island specimens with it which proved 
to be the same. The specimen that Linell had was from Chatham Island. 
We have two species oi* Agonum from Chatham Island. One ot these 
seems to fit LinelCs descri])tion. It is most certainly not the same as 
the F. galapagoensis of Watcu-house. 

Agonum darwini Van D\ke, new species 
Plate II, figures 7, 8 

Larg(', broad and flattened, black, somewhat brownish ; antennae, 
palpi, higs, and undersurface rufous. Head moderately elongated and 
smooth, frontal impressions well marked, labrum alutaceous and some- 
what oi)a<iue; eyes ])rominent, antennae long and delicate and reaching 
at least thr(‘e segnu'nts Inwond front margin of elytra. I’rothorax one- 
fourth wider than long, cuneate, widest at base; base transverse^, apex 
slightly emarginat(‘, suit's arcuate from front angles to behind middle 
thence straight and ft'ebly divergent to hind angles which are rectangu- 
lar; disc feebly convex in front, broadly llattened towards hind angles, 
median longitudinal lint' fine and well impressed, anterior transverse 
impression distinct but fet'ble, ])asal impressions long and lunate and 
well defined, l)asal margin fine ])ut rather indistinct, general surface 
smooth and shining but minutely alutaceous under magnification. Ely- 
tra cordate, al)Out one-third longer than broad, widest bi'hind humeri 
where almost a third wider than base of prothorax, humeri broadly 
rounded, sides feebly arcuate and gradually narrowed i)osteriorly, 
feebly sinuate in front of rounded or blunt apices, the lateral margin 
narrow and refiexed ; disc feebly convex, llattened in front, striae finely 
and distinctly im|>ressed, im]>unctate, intervals fiat ; the dorsal punc- 
tures three, the first on third stria at basal fourth, the second on second 
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stria and near apex, the general surface minutely alutaceous and sub- 
opaque. Beneath smooth and shining. Legs long and delicate. Length 
12 mm., breadth 5.5 mm. 

Malea with slightly dilated anterior tarsi and one pair of anal 
setigeroiis punctures, the females with two pair of anal setigerous 
punctures. 

Holotype male, allotype female and two female paratype.s, all from 
Chatham Island and collected by F. X. Williams, January 1, 1906, 
the allotype, July, 1906, and both ])aratypes, January, 1906; one of 
the female paratypes has the prothorax proportionately narrower 
than the others. The s])ecies as a whole looks very much like some of 
the large, flattened species of Calathus. 


Agonum chathami Van Dyke, new species 
Plate II, figure 9 

Of moderate size, rather broad, flattened, dark brown or feebly 
rufous, antennae and palpi rufous and legs and under surface dark 
rufous or rufopiceous. Head somewhat elongate, smooth and shining 
above, labrum somewhat opaejue, frontal impressions distinct, eyes 
moderately prominent, antennae long and delicate and reaching about 
three segments back of front margin of elytra. Prothorax less than 
one-sixth broader than long, widest at middle, base perceptibly arcuate 
medially, obscurely and finely margined at most, sides rather broadly 
arcuate from apex to near base Init then sinuate, hind angles feebly ob- 
tuse ; disc somewhat convex, broadly flattened near hind angles, lateral 
margin fine in front, gradually broader behind and refiexed, median 
longitudinal line finely and distinctly im])ressed, anterior transverse 
impression obscure; basal impressions long, lunate, and well but not 
shar])ly impressed, general surface smooth and shining though like 
head minutely alutaceous under high magnification. Elytra elongate- 
cordate, somewhat over one-fourth longer than broad, widest one- 
fourth distance from base and over one-fourth broader than prothorax, 
humeri broadly rounded, sides at middle feebly arcuate, more evidently 
so post(*riorly and gradually narrowing and feebly sinuate to blunt 
or slight ly rounded apices, the lateral margin narrow and reflexed ; disc 
feebly convex, striae finely and distinctly impressed, impunctate, inter- 
vals flat or very feebly convex, the dorsal punctures three and placed 
as in preceding species but often vague or wanting, the general sur- 
face somewhat shining though minutely alutaceous. Bencatli smooth 
and shining. Legs long and delicate. Males, length 12 mm., breadth 
4.75 mm.: females, length 12 mm., breadth 5 mm. 



No 22 1 


VAN DYKE: GALAPAGOS COLEOPTERA 


27 


Males and females with similar sexual characters to preceding 
species. 

Iloloiype male, allotyj^e female and numerous designated para- 
types from a series of thirty-nine si)ecimens, all collected near Wreck 
Bay, Chatham Island, during February, 1906, by F. X. Williams. 
The specimens of the series are fairly constant in character, the females 
as a rule somewhat more robust than the males. 

The s])ecies in most of its characteristics is somewhat like A. darwini 
but it is in general slightly narrower and with the elytral striae some- 
what dee])er. The prothorax is, however, very different m shape and 
])rof)orlions and these are diagnostic. This s])ecies, I am inclined to 
believe, was what was described by Linell as Plati/nus (jalapagoensis 
0. K. Waterliouse under the im])ression that it was what (1. R. Water- 
house named and chara(*terized as Fcronia galapagovnsis Waterhouse. 
Fvronia galapagocyisis Waterhouse, is, however, a true Fcronia as T 
])roved by studying the type in the British IMuseum of Natural His- 
tory, and in ap])ea ranee not at all like what Tiinell ])ossessed. 


Agonum albemarli Van Dyke, new s])(*cies 

Rather small, nuxlerately flattened, rufotestaceous : antennae, la- 
brum, ])al])i and tarsi t(\staceous. Head rather (‘longate, smooth and 
shining though Jiiinutely alutaceoiis, frontal im])ressioiis well defined, 
eyes ]>romim‘nt, antennae delicate and reaching back of front margin 
of elytra. Prothorax baivly broader than long, widest at middle, base 
feebly arciiat(‘, apex emarginatc, sides slightly arcuate in front, broadl\ 
so at middle and straight and oliliquely convergent to hind angles 
which <ire sti’ongly obtusi* and roiindcxl, tlu^ latei*al margin nai^row in 
front, broader b(‘hind and retlexed ; disc feebl\ convex, lat(‘i*ally some- 
what deplanate behind near hind angles, median longitudinal line 
finely iiiquvssiMl, anterior transverse impression \ery feeble, liasal 
impressions indistinct, the general surface minutely alutaceous. Elytra 
eordat(x slightly more than one-third longm* than broad, widest back of 
humeri and over a third broader than prothorax, hunuuu liroadly 
rounded, sides f(‘ebl> sinuate at middle, arcuate ])osteriorly and grad- 
uall\ narrowed towards the acnite apices; disc convex, striae strongly 
impressed, impunctate, intervals convex, the dorsal ]>unctures three* 
and located as in preceding si)ecies, the general surface shining though 
minutely alutaceous. Beneath smooth and shining. L<‘gs mod(‘ratel^ 
long jind delicate. Length 9 mm., breadth d.o mm. 

Sexual characters as in ]>receding species. 



28 


CALIFORNIA ACADEMY OF SCIENCES [Oc. Papers 


Iloloiype, a unique male, collected near Villamil, Albemarle Island, 
October 5, 1905, by F. X. Williams. 

This species is probably of the same vStock as the two preceding;? 
species as indicated by the cordiform elytra and minutely alutaceous 
integument above, but it is a very different looking insect, being much 
smaller, lighter in color, with a differently formed prothorax, and with 
more convex elytra and more deeply impressed striae. Tt resembles 
closely certain of its llolarctic relatives which the others do not. 


Genus Selenophorus Dejean 

This is a large and tyi)ical Neotropical genus of Carabidae whicl) 
extends its range north throughout Central America, Mexico, the W(\st 
Indies, and into the eastern part of the United States. No spc^cies ar(‘ 
known from the Pacific States. In the Galapagos Islands, three species 
are to be found, all of which are fully winged. One of these was orig- 
inally placed in a wTong genus as will be showm later. 


Selenophorus galapagoensis G. R. Waterhouso 

Selenophorus galapagoensis O. R. Watekuoi se. 1845, Ann. Nat Hist,, XVT, 
p. 22. 

Selenophorus galapagoensis G. R. Waterhouse, C. Wajekiioitsf, 1877, Proc. 
Zoo. Soc., pp. 77 and 82. 

Selenophorus galapagoensis G. R. Waterhouse, Howard. 1889, Proc V. S Nat. 
Mu. XII, no. 771, p. 191. 

Selenophorus galapagoensis G. R. Waterhouse, Linell, 1898, Proc U S Nat. 
Mu., XXI, no. 1143, p. 254. 

Selenophorus galapagoensis G. K Waterhouse, Mi tciiler, 1925, Zoologica, V, 
no. 20, p. 235. 

Elliptical, flattened, dark piceous above with a lironzed lustre ; an- 
tennae, palpi, and legs testaceous; the front of head, eiiipleurae, and 
underside in great part rufous or rufocastaneous. Head robust, but 
slightly convex above, finely alutaceous, frontal impressions small and 
illy defined, eyes prominent. IVothorax almost a third broader than 
long, moderately flattened, base feebly emarginatc, apex rather deeply 
so, sides feebly arcuate in front and gradually convergent from before 
middle to base, front and hind angles rather broadly rounded, the 
latter also obtuse; disc alutaceous, less evident and more shining in 
males, median longitudinal line finely impressed, basal impressions 
vague and shallow, base finely margined. Elytra over one-third longer 
than broad, one-third longer than forebody, distinctly broader at base 
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than prothorax and with humeri well developed, the sides feebly 
arcuate at middle, more broadly rounded and convergent posteriorly 
and feebly sinuate before apex; the disc somewhat flattened, minutely 
alutaceous and distinctly bronzed, especially in males, the striae finely 
impressed, impunctate, but the second, fifth, seventh and submarginal 
striae with numerous well impressed foveae, the intervals fiat. Beneath 
smooth and shining. Length 9-10 mm., breadth 3.5-4 mm. 

This species is apparently common and widely spread in the Archi- 
pelago. The California Academy of Sciences has specimens from Chat- 
ham, Charles, Hood, and Cardner islands. 


Selenephorus wenmani Van Dyke, new species 

Kobust, elliptical, moderately convex above, black or dark pieeous 
above, alutaceous and subopaque, beneatli rufopiceous. Head very 
robust, convex a])ove, distinctly alutaceous, frontal impressions small 
but distinct, the fronto-clypeal suture wtII imi)ressed and the clypeus 
also with a transverse impression back of the apex, eyes prominent, 
outer antennal segments robust, about twice as long as broad. Pro- 
thorax a third broader than long, slightly convex abov(% finely alu- 
taeeous, base and ai)ex feebly emarginate, sides feebly arcuate, more 
narrowed towards base, the hind angles obtuse and w^ell rounded; disc 
with median longitudinal imi)ression fine, the anterior transverse im- 
pression vague, the basal impressions shallow and feebly defined, the 
basal margin complete and distinct, hllytra one-third longer than 
broad, but little broader at base than prothorax, the humeri prominent, 
sides feebly, irregularly arcuate medially, slightly explanate back of 
middhi and sinuate as usual near apex; disc very convex, minutely 
alutaceous and subopaque, striae finely imi)ressed, im])unctate, the 
second, fifth, and sevtmth with feebly impressed foveae, the submar- 
ginal with well defined foveae as usual, the intervals fiat in front, feebly 
convex on declivity. Beneath smooth and shining. Male, length 8 mm., 
breadth 3.5 mm.; female, length 10 mm., breadth 4 mm. 

Holoiypc male, allotype female and three paratypes, collected on 
Wenman Island, October 24, 1906, l\y F. X. Williams. 

This species is the most isolated of the island s]>ecics. Structurally, 
it stands midway between S. galapagoensis and S, ohsniricornis, 
possessing with the former the fiattened clytral intervals and with the 
latter the robust body, ])iceous and subopaque appearance, robust 
antennae and more or less obscure elytral foveae. 
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Selenephorus obscuricornis (G. R. Waterhouse) 

Plate II, figure 2 

Amhlygnathus ohscuricornifi G. H. WatkkiioUvSE, 1845, Ann. Nat. Hist., XVI, 
p. 22. 

Amhlygnathus ohsvuricorms G. R. Waterhouse, C. WATEunorsE, 1877, Proc. 
Zoo. Soc., p. 82. 

Amhlygnathus ohscuricornis G. R. Waterhouse, Linell. 1898, Proc. U. S. Nat. 
Mus., XXI, no. 1143, p. 255. 

Amhlygnathus ohscuricornis G. R. Waterhouse, Mi tchler, 1925, Zoologica, V, 
no. 20, p. 234. 

Selenophorus ohscui'iconns (G. R. Waterhouse), Blair, 1933, Ann. Mag. Nat. 
Hist., XI, ser. 10, p. 472. 

liobust, very convex, black and piceous ; antennae, legs and under 
surface genei*ally rut'opiceous; entire upper surface finely alutaceous 
and subopaque. Head very robust, quite convex above, frontal inii)res- 
sions small but distinct, the fronto-cly])eal and cly]>eo-lal)ial sutures 
very sharply marked; eyes prominent, antennae robust witli outer seg- 
ments about twice as long as broad. Prothorax slightly less than a third 
broader tlian long, quite convex al)ove, base feebly (;marginate, apex 
more distinctly so, sides evenly arcuate from a])ex to behind middle 
thence somewhat straight ami convergent to hind angles which are dis- 
tinct. Very obtuse and rounded at, apices; disc with median longi- 
tudinal line rather distinct but with transverse imi)ressions vague and 
l)asal impressions but feebly defined, the basal margin complete and 
distinct as usual. Elytra slightly less than one-third longer than broad, 
somewhat broadm* at base than prothorax, humeri prominent, sides 
but feebly arcuate in front, moderately ex]>lanate back of middle and 
rounded and feebly sinuate towards apex; disc very convex, striae 
deeply impressed, impiinctate, the s(‘cond, fifth and seventh with but 
vaguely impressed foveae, the submarginal with the foveae distim*! as 
usual, the inteiwals quite convex and with a suggestion of carinae 
towards declivity. Peneath smooth and shining. Tamgth 7 . 0-9 mm., 
breadth 3.5-4 mm. 

This species is the most opaipie and robust found in these islands 
and as such easily separated from the others. Tt was placed by (1 K. 
Waterliouse in the genus Amhlygnathus ))iit as indicated by P>lair 
belongs in ^cleno}>horus. In the former genus as shown by an examina- 
tion of the type siiecies A. ccphalotus Dejean, as well as A. mcxicanus 
Hates, the frons is very broad and the sides do not extend forward so 
as to widely separate the narrow(»d clypeus from the eyes as is the case 
in Selenophorus. In S. ohscuricornis, the sides of the clypeus are widely 
separated from the eyes by the extension forwards of the sides of the 
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frons and the mandibles are greatly exposed, not eorieealcd to a con- 
siderable extent by a wide labrum as they would be in Amhlygnathiis. 
The California Academy of Sciences collection possesses spiMomens 
from Tagus Cove, Iguana Cove, and Villamil, Albemarle Island, all 
collected by P. X. Williams, at the first locality from March 22-April 
20, at the second from March 17-20, 1906; and at the last 

from April 24-27, 1906. 


Kky to SPKorKs OF Galapagos Islands SELENOPiiours De.jean 

1. Much flattened, bronzed above; elytra with flat intervals and second, 

flfth, and seventh striae with well-marked foveae, the ninth and tenth 
antennal segments almost three times as long as broad 
- . - - galapagocjisis G. R, Waterhouse 

— • Quite convex, piceous, distinctly alutaceous and subopaque above, the 
second, fifth and seventh elytral striae with less distinctly marked foveae; 
the ninth and tenth antennal segments hardly more than two and a half 
times as long as broad at most 2 

2. Elytral intervals flattened, the foveae observable, ninth and tenth an- 
tennal segments about two times as long as broad 

- - v‘t'7iviani, new species 

— Very convex, elytral inteivals convex, the tov(‘ae more or less obsolete, 
ninth and tenth antennal segments hardly more than twice as long as 
broad .V. ohsrurico) nis ((1. R Waterhouse) 


Family DYTISCIDAE 

Copelatus galapagoensis G. R. AV tiler house 

Cojjclatus (?) galapagovnms G R. Wa'ieriioi sk, 184.5, Ann. Nat. Hist, XVI, 
pp. 23-24. 

Copelatus galapagocnsis (1. H Waterhouse, C. W atfiuioi se. 1877, Proc. U. S. 
Nat. Mus, XXI, no 1143, p 255 

Copelatus galapagoensis G K Waterliouse, Lineli., 1898, Pioc. IT S Nat Mus , 
XXI, no. 1143, p 255 

Copelatus galapagoensis G. R Waterhouse. Mutciiieu, 1925, Zoologica, V, 
no. 20, p. 235. 

Elli])tieal, pointed behind, sliglitly convex, })ice()us, liead, lateral 
margins of protliorax tind elytra (sometimes entire elytra), antennae 
tind legs rufolestticeous. Head obscurely tilulaceous and with ti series 
of small sui)raorbital ])unctures. Prothortix ovtn* two tind a half times 
as broad as long, the disc piceous, ol)Scurely alulticeoiis, minutely, 
sparsely punctured, somewhat strigo.se, most evident toAvards btist^ tiud 
with a transverse row of coarse punctures btick o1 the a])ex. Elytra 
el(‘V(‘n-st rititc (not counting marginal), the first, third, fifth, seventh, 
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and ninth practically complete, the alternate striae ending some dis- 
tance before apex, and the eleventh not extending forwards much be- 
yond the middle, the intervals flat, the sutural twice as broad as the 
others, minutely, sparsely punctured and o])scurely alutaceous. Beneath 
with hind coxae finely, obliquely strigose, the rest of surface smooth 
and shining. Length 5-6 mm., breadth 2.5-2.75 mm. 

This species is a true member of the genus CopeJatus, having the 
hind tibiae ciliate even in the type female. Here they are closely 
adherent to the tibiae, hence overlooked by Waterhouse. The size of 
the species and type of striation will, I think, readily differentiate this 
species from any South American mainland species. The California 
Academy of Sciences has specimens from near Wreck Bay, altitude 
800 feet, Chatham Island, July 1006; and Iguana Cove, Albemarle 
Island, March 1906; all collected by F. X. Williams. 

Rhantus signatus (Fabricius) ? 

A single female from Chatham Island, collected on January 1, 
1906, by F. X. Williams, seem to be near Rhnnius signatus Fabricius, 
but according to Hugh Leech, ‘'The single female differs from (Chilean 
examples at hand as follows : narrower anteriorly ; y)ronotum depressed 
laterally just before the side, which are more convex, more strongly 
and evenly margined; anterior angles of pronoturn flattened and 
broadened, posterior angles more nearly n^ctangular ; rnesfu's of elytral 
reticulation coarser and more deeply impressed ; metasternal wing 
narrower. ^ ^ 

The above-mentioned species may be new but until we obtain more 
material, especially male specimens, it would be unwise to name it. 

Thermonectes basillaris (Harris) 

Dytiscus hasillarift Harris, 1829, New England Farmer, VIII, p. 1. 

Acilius incisus Aube var., 1838, C. Waterium se, 1877, Proc. Zoo. Soc., V, pp. 79 
and 82. 

Thermonectes hasilaris (Harris), Mutchler, 1925, Zoologica, vol. V, no. 20, 
pp. 225 and 235. 

Thermonectes hasilaris var. interm edius Crotch, 1873, Trans. Am. Ent. Soc. 
IV, p. 402. 

Acilius laticinctus Leconte, 1852, Ann. Lyc. Nat. Hist., N. Y., V, p. 203. 

This well-known species which is found throughout North and 
Central America as well as in the West Indies, breaks up into a num- 
ber of varieties oi- races in the diflerent areas of its distribution. The 
typical form which is found throughout eastern North America is 
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characterized by being ‘‘convex, regularly ovate, dark testaceous, legs 
and antennae paler, surface scarcely punctulate, black, head in front 
and a transverse line on the vertex fulvous; thorax with the sides 
broadly and narrow discoidal transverse line fulvous; elytra with a 
sub“basal fascia, the external margin and some vague irrorations also 
fulvous. L .36-.40 inch. (i. Crotch. The variety intermedim*^ has 
the ‘ ‘ Thorax without the median line, elytra with a humeral vitta and 
a mere trace of the basal fascia; under surface rufotestaceous, Calif. 
(Horn).” G. (h-otch. The variety '"laticincUis’^ Leconte is “Similar to 
the type, but the elytral margin broader and more distinct.^’ G. (Votcli. 
A fourth form has been taken in the Galapagos Islands which 1 believe 
is sufficiently divergent and distinct to merit a name. This I will 
characterize as: 

Thermonectes basillaxis galapagoensis Van Dyke, new subspecies 

Similar in size and general appearance to typical members of T. ha- 
sillaris from eastern North America, having as a rule the complete 
median transverse testaceous pronotal band and sub-basal elytral trans- 
verse band. The males have the ])ronotum, and elytra smooth and 
shining likewise but differ in having the rows of elytral discal punc- 
tures generally more pronounced, the lateral testaceous margin of the 
elytra better defined, and the median piceous area mucli reduced. The 
females are even more divergent than the males, having, in addition 
to the color ])attern of the males, the pronotum much more coarsely 
punctate-strigose, and the elytra with the basal area very coarsely 
strigose-punctured to bt\vond the middle and the finer punctures ex- 
tending almost to the apex. Tn the more northern phases, the elytral 
])unctures are always much finer and practically confined to the basal 
half of the (‘lytra. In general the most noticeabl(‘ feature of the 
race in both sexes, is the broad lighter colored lateral area. 

Ilolotype female, allotype male and numerous designated paratyf)es 
from a series of thirty-one specimens collected in a ])raekish pool on 
Gharles Island, October 3, 1905, by F. X. Williams. 

This beetle was first recorded from the Gala})agos Islands, by 
Gharles Waterhouse, his three specimens having been taken on (Oiarles 
Island by Gommander Gookson. The Harrison Williams Galapagos 
Expedition of 1923 secured a ]>air from South Seymour Island in April 
which were studied by Mutchler. The Galifornia Academy Expedition 
of 19()5-190() secured three specimens of Chatham Island, danuary, 
1906, collected by F. X. Williams, seven from Al])emarle Island, March 
4 -14, 1906, in addition to the ty])e series from (^harles Island. 
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Eretes sticticus (Linnaeus) 

Dytiscus sticticus Lijsnaeus. 1767, System. Nat. Ed. 12, p. 666. 

Eretes sticticus Linnaeus, Castelnau, 1832, Ann. Ent. Soc. Fr. I, p 397. 
Eunectes occidentalis Erich, C. Waterhouse, 1877, Proc. Zoo. Soc., V, pp. 77 
and 82. 

Dytiscus sticticus Linnaeus, Sharp, 1882, Sc. Trans. Roy. Dublin Soc., (2) II, 
p. 699. 

Eretes sticticus (Linnaeus), Mi tcjilek, 1925, Zoologica, V, no. 20, p. 235. 

This large water beetle, w'idely distributed throughout the warmer 
regions of both the Old World and the New World, like the pre- 
ceding species, possesses pow'erful wings and can fly long distances. 
They both can live in brackish waters, therefore lia\e found very 
little difficulty in jiassing from one island to the other. J ])eli<‘ve that 
the latter could readily My from the mainland. This last remark is 
in keeping with the stati‘ment of Sharp that “this species is found 
in a greater number of islands than any other of tlu‘ Dytiscidae. “ 
This spei'ies was first rejiorted fropi the Oalapagos Islands, by 
(diaries Waterhouse, his six specimens having been collected on 
Charles Island by Commander (-ookson of II. M. S. Pcircl, in pools 
among lava rocks. The Harrison Williams Calapagos Kxp(‘dition of 
Il)2d, also secured one specimen on Chatham Island, on April 7, from 
a small pool among lava rocks. The California A(*ademy of Sciences 
has siiecimens froni (diatham Island, dannary IMOb. and Charles 
Island, October lllOb, collected by F. X. Williams and also s])eci- 
mens from Chatham Island, April 17, 11)32, and Indefatigable Island. 
May 2, 1932, collected by M Willows, fir., of the Tmiijih'tmi Cr(K*kt‘i* 
Expedition. 


Family GYRINIDAE 

Gyrinus galapagoensis Van Dyke, new species 

Elliptical, moderately convex above, somewhat flattened on elytral 
disc, aeneous with bluish reflections; the undersurface, nietasternum, 
epij)leurae, and anal segments piceous. Head with front slightly and 
bluntly cai-iniform at middle, a we11-impr(*ss(‘d fovea near each ey(‘ 
and surface faintly, irregularly strigose, the median strigae longi- 
tudinal while those neai* th(‘ eyes are transverse, fronto-clypeal suture 
deej), the clyjieus strigos(‘, eyes prominent. Frothorax wdth well- 
defined transverse impression at middle, a large fovea on each side 
and the area between that and the margin tumid, the row of punc- 
tures near anterior margin obliterated at middle and the general 
surface irregularly strigose, vague at middle but well marked at 
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sides. Elytra but slij^hlly longer than broad, moderately convex, 
sides rather ev(‘nly arcuate though feel)ly sinuate at middle, margins 
fairly wide and feebly reflexed with minute transverse rugae, apices 
truncate with small oblhiue carina near outer angle, the disc with 
lateral striae only impressed, the strial punctures small, metallic 
green, and moderately close together, those at the sides more con- 
spicuous, first four and a third intervals smooth, next five alutaceous, 
but the outer one is shining. Under surface smooth and shining. 
Males, length 4.75 mm., lireadth 2.5 mm., females, length 5.5 mm., 
breadth II mm. 

‘‘Aedeagus of male as long as the lateral lolies, narrowed at apical 
fifth, tlience ])arallel sided, half as wide as apical width of a para- 
mere, the tip rounded.’' IJ Tjcech. 

IJoloiype male, allotype female and iium(‘i*ous desigiiat(‘<l para- 
types from a sm-ies of twenty-thnv s|)(‘cimens, collec1(*d at an alti- 
tude of 1800 feet near Wreck Bay, Chatham Island, July UKlfi, ])y 

F. X. Williams. 

According to Eegiiiibart ’s (1902) key, this spe<‘i(‘s bt^longs m^ar 

G. ])cruvi(in}(s Kegimbart, G. rojiiinuus Kegimbart, and f/. (H'(juaforus 
Rcgimbart and is akso somewhat suggestive of G. pa7icti])cnnis Kegim- 
bart. It is, however, (juite distinct from any of these as well as other 
known species, jieculiar features being its reduced convexity, the bi’oad 
alutaceous sides of the (‘lytra in both st'xes, and lateral intervals quite 
convex, th(‘ front of head quite smooth and Infoveate, tin* ])ronotal disc 
rugose and sti’igose at sides, the elytral strial punctures fine and rather 
(‘venly distributed and the elytral a])ices oblitpiely tnim'ati^ and with 
rounded angh's 


Family HYDROPHILIDAE 

Ochthebius batesoni Flair 

Ovhthehiuft hatc.soin BrAiu. J933, Ann Mag. Nat Hist , 10, XI, pp 473-474. 

This small s])(‘cies a]>pears to have been found only by the St. 
(icorge Expedition of U124 

Tropisternus lateralis (Fahricius'i 

Hydrophilus' lateralis Evmucu s, 1775, Syst Entoin., p 228. 

Tropisternus lateralis Fabricius, G R Wvtkrhcxsi, 1845, Ann Nat Hist, 
XVI, p. 26. 

Trnpistei'nus lateralix Fabricius, C. W.x'maiorsF, 1877, Proe Zoo Soc., V, 
pp. 78, 82. 
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Tropisternus lateralis Pabricius, Lineu., 1898, Proc. U. S. Nat. Mus., XXI, 
no. 1143, p. 256. 

Tropisternus lateralis Pabricius, Mutchler, 1926, Zoologica, V, no. 20, p. 235. 
Tropisternus lateralis Pabricius, Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, 
pp. 472-473. 

This common and widespread North and South American species 
was collected in the Galapagos Islands by Darwin as well as by all 
later expeditions. Darwin did not indicate the particular island from 
which he collected his specimens. The first definite record is by Cap- 
tain Cookson of II. M. S. Petrel, for Charles Island. The California 
Academy of Sciences Expedition of 1905-1906, secured its specimens 
mainly from near Villamil, Albemarle Island, March, 1906; and the 
Templeton Crocker Expedition of 1932, its specimens from Albemarle 
Island, April 28, 1932, and from Chatham Island, April 18, 1932. 
It is apparently common and widespread in the Archipelago. 

Enochrus waterhousei Blair 

Enochrus waterhousei Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p. 473. 

The California Academy of Sciences Expedition apparently did 
not secure this species. We, however, have two specimens of the type 
series received through the courtesy of the British Museum. 

Enochrus obscurus (Sharp) 

Philhydrus ohscurus Sharp, 1882, Biol. Centr.-Amer., Col. I, 2, p. 69. 
Philhydrus - ?, G. R. Waterhouse, 1845, Ann. Nat. Hist., XVI, p. 26. 
Philhydrus sp., C. Waterhouse, 1877, Proc. Zoo. Soc., V, p. 82. 

Philhydrus species Waterhouse, Linkll, 1898, Proc. U. S. Nat. Mus., XXI, no. 
1143, p. 255. 

Philhydrus species^, G. R. Waterhouse, Mutchler, 1925, Zoologica, V, no. 20, 
p. 235. 

Enochrus ohscurus Sharp, Blair, 1933, Ann. Mag. Nat. Hist., 10, XI, p. 473. 

While designating the Galapagos Islands specimens as the above 
species, Blair (1933) comments in regard to the St. George Expedition 
material : 

‘^Charles Id., 6 ex. 

‘'The short scries agrees better with Sharp’s second and smaller 
example than with the type, but I cannot find that it differs specifically. 
Prom E, waterhousei [as corrected by Blair, galapagoensis printed 
in error] it differs in having the prosternum simply convex instead of 
medially carinate and the median elevation of the mesosternum low 
and obtuse, not elevated into a vertical plate. 



No. 22] 


VAN DYKE: GALAPAGOS COLEOPTERA 


37 


“Although C. Waterhouse lists this species under ‘Islands not 
specified,’ Darwin’s original specimen bears a label ‘Charles Id.,’ 
with the no. 3364 on the reverse side.” 

The material in the California Academy of Sciences collection is 
from Charles Island, October 3, 1905, and from near Wreck Bay, at 
an altitude of 1800 feel, Chatham Island, July, 1906, all collected by 
P. X. Williams. Two of the latter specimens were carefully cheeked 
with the type of E. obsrurus Sharp, by Blair. 

Galapagodacnum darwini Blair 

Coelostoma darwini Blair, 1933, Ann. Mag. Nat. Hist., 10, XI, pp. 474-475. 
Galapagodacnum darwini (Blair), d’Orciiymont, 1937, Am. Mag. Nat. Hist., 
20. p. 134. 

The California Aeademy of Sciences possesses specimens from 
Brattle Island, October 30, 1905; Tower Island, Sejitember 14, 1906; 
and Abin^»don Island, September 18, 1906; all collected by F. X. Wib 
Hams. Most of these were taken from rotting and ])iitrid cactus as is 
f>:eTierally the case with these beetles. 

Family STAPHYLINIDAE 

Bledius aequatorialis Mutchler 

Bledius aequatorialis Muti hier, 1925, Zoologica, V. no. 20, pp. 225-226, 235, 
text fig. 43. 

The two s})ecimens from which ]\Iutchler described this species 
were collected by the Williams Oalapaf^os Expedition of 1923 and 
appear to be the only ones of this p^enus or species which have ever 
been taken in the Islands. The p:enus is wides])read throughout the 
warmer parts of tlie Americas. 

Creophilus villosus (G ra venhoist ) 

Creophilus villosus ( Graven horst), 1802, Coloopt. Microptera Brunsvicensia. 
p. 160. 

Creophilus sp., G. R. Watkriiocse, 1845, Ann. Nat. Hist., XVI, p. 24. 
Creophilus villosus (Gravenhorst), C. Waterhoi se, 1877, Pror. Zoo. Soc , V, 
p. 82. 

Creophilus villosus (Gravenhorst), Lineij.. 1898, Proc. U. S. Nat. Mu., XXI, 
no. 1143, p. 255. 

Creophilus inllosus (Gravenhorst), Mi ti iiler. 1925, Zoologica, V, no 20, p. 
235. 
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This species wliich is widely distributed throughout the Americas, 
was first reported from the Galapagos Islands as from Chatham Island. 
The California Academy of Sciences has specimens collected at Villain il, 
Albemarle Island, April 24, 1906, and August 22, 1906, by P. X. 
AVilliarns. 


Unidentified Sta pi i ylinidae 

Tliere arc specimens of a number of genera of Staphylinidae which 
the California Academy ot‘ Sciences secured from various islands such 
as James, Abingdon, and Albemarle, but they cannot be dt‘termin(‘d 
until we know more about the staiihalinid fauna ot* western South 
America. 


Family HISTERIDAE 

Sul )f «• \ mi I y Den dkop i i im n a e 
Carcinops galapagoensis V an D\ ke, new speides 

Oliloiig, oval, moderately conv(*x, black, shining; antminae, palpi, 
and legs rufopiceous. Head feebly conviix, uniformly discr(‘1ely punc- 
tured, the lateral groove complete* and well impiTssed. Prothorax al- 
most twicer as wide as long, base f(*ebly arcuate, a])ex strongly emargi- 
nate, sides almost straight and slightly convergeuit to anterior two- 
thirds, thence distinctly ai’cuate and convergent to ])romiiu‘nt front 
angles, the disc finely, discretely imnclured, the sides much more coarsely 
and in general with ])unctures more widely spaced, the side margin com- 
j)letc and well marked, the front margin tine, the base without margin 
but with a small fovea in front of the scutellum. Elytra about as broad 
as long, the striae shar]>ly impr(‘ssed and fimOy i)unctured, the sutural 
or sixth not reaching liast*, the tifth represented by ])unctun\s near 
base, the dorsal striae* 1-4 comf)lete‘, the internal subhumcral more or 
less interrupted towards base*, tlie external subhumcral only rt*aching 
three-fourths way towards base, and the marginal striae complete; the 
intervals flat and very finely s])arsely y)unclured, a deep im]>ression 
at tlie inner side of the liumeral iimbom*. Pro])ygidium coarsely, rathei* 
sparsely punctured, ])ygidium finely ]ninctured. Prosternum finely 
ininctured, the lateral grooves d(‘e]) and somewhat sinuous, the ai^ex 
fully margined; tin* metasternum, pleural plates, and abdominal seg- 
ments rather coarsely irregularly punctured, the marginal mesosternal 
stria short ])ut well niark(‘d and united posteriorly with the bifid meta- 
sternal stria which continues posteriorly almost to the hind margin of 
meta-ef)isternum. The first abdominal sclerit(‘ marked laterally with a 
deep stria extending posteriorly from the hind coxal cavity. Anterior 
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tibiae broadly dilated in front with two i)roniinent teeth on the outer 
margin in front and the outer margin finely suruhite posteriorly. Mid- 
dle tibiae somewhat arcuate, moderately dilated and with a i^romincnt 
spine at the middle of its outer margin. Length 2 5 mni., breadth 
1.75 mm. 

Holotype and several |)aratyes from a series of ten s]>ccimens col- 
lected on Abingdon Island, September 18- 23, 1906, by F. X. Williams. 
Three other specimens from Tower Island, September 14-16, 1906, 
and four specimens from Indefatigable Island, July 20-24, 1906, like- 
wise collected by F. X. Williams, have been placed with the above as 
they agree in all regards. 

This species seems 1o belong in the complex with the North Ameri- 
can (^acinops opuntiae Leconte which differs in having the j)iincluation 
of the sides of the i)ronotum very much coarser, the elytral striae 
coarser, the sutural and fifth striae reaching the base but only as a 
series of punctures, the internal subhumeral complete and tlie external 
subhurneral only represented by a puncture, the striae as a whole less 
complete posteriorly, and the middle tibiae almost straight. 

Carcinops tenellus (Firi(‘hson^ 

Paramalus tenellus Ekk'IIson, 1834, in King, Jahrb. Ins, 1, p 170. 

Varcinops tenellus' Eri<‘hson, Mak.su i., 1855, Mon, p 94, pi. 8, no 22, fig 7. 
Ulster eortK alls Lrcovii, 1851, Ann Lye Nnt Hist , N Y , V. p 103 

The California Academy of Sciences has seventy-two s])ecimens col- 
lected on James Island, December, 1905, S. Albemarle, August 5-9, 
1906, by F. X. Williams, which I cannot separate from s])ecimens of 
C. if/iivUus from the western ]uirt of the rnited States. Outside of the 
Fnited States, Colomliia and Yenezu(‘la are listt'd as furnishing sp(‘ci- 
mens. No doubt the smiiiarid coastal regions of west(‘rn South Aimu-ica 
will in time be found to harlmr this species. 

Subfamily Saprininak 

Saprinus batesoni Blair 

S^ainitius hatesoni Blaiu, 1933, Ann. Mag. Nat. Hist , ser 10, vol XI, pp 475 - 
470 

The writer has not studied specimens of this s])ecies. 

Saprinus modestior Marseul 
t^'aprinus modestior Marsecl, 1845, Mon., p. 493, t. 19, f. 110, 
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The California Academy secured no specimens of Saprinus batesoni 
Blair, but it did get a number of specimens of a species of Saprinus 
which apparently agree with Blair’s remarks concerning Saprinus 
modestior as well as Marseul’s description. 

The California Academy material consists of seven specimens col- 
lected on Abingdon Island, November 18-23, 1906, by F. X. Williams. 

Family LYCIDAE 
Calocladon testaceum Gorham 

Calocladon testaceum Gorham, 1881, Biol. Central-Amer., Col. Ill, 2, p. 28, 
pi. ii, fig. 20. 

Calocladon testaceum Gorham, Blair, 1933, Ann. Mag. Nat. Hist, ser. 10, 
vol. XI, p. 476. 

A single example recorded by Blair, as taken by Bateson of the 
St. George Expedition, 1924, on Chatham Island. This is a Central 
American (Nicaragua) si)ccies. I am inclined to believe that the speci- 
men was really collected on the mainland and carried to the islands 
where it was later mixed with island specimens. 

Family CANTHARIDAE 

Chauliognathus sulphureus C. Waterhouse 

ChauHognathus sulphureus C. WateriiouSe, 1878, Trans Ent. Soc London, 
p. 331. 

Chauliognathus sulphureus C Waterhouse, Gorham, 1881, Biol. Centr.-Amer . 
Col. Ill, 2, p. 73. 

Chauliognathus sulphureus C. Waterhouse, Champion, 1914, Ent. Soc. London, 
p. 154, t. 7, f. 29 et 27a. 

Chauliognathus sulphureus C. Waterhouse. Blair, 1933, Ann. Mag. Nat Hist., 
ser. 10, vol. XI, p. 476. 

According to Dr. Blair, one example was taken on Cliatham Island 
This species, like the j)receding, is a ('entral and South American 
species and was no doubt listed from ('hatham Island as the result of 
an error. 


Family MELYRIDAE 

Ablechrus flavipes C. Waterhouse 

Ahlechrus darwinii C. Waterhol ke, 1877, Proc. Zoo. Soc., p. 81. 

Ablechrus flavipes C. WATERiiorsE, 1877, Proc. Zoo. Soc., p. 79. 

Ahlechrus flartpes C. Waterhouse, Motchler, 1925, Zoologiea, V, no. 20, 
p. 235. 

This species was listed by C. Waterhouse as from James Island 
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(C. Darwin). In the California Acadeni}^ of Sciences collection there 
is a much injured melyrid from Chatham Island, April 15, 1932, col- 
lected by the Templeton Crocker Expedition of 1932. It does not 
seem to fit the above. 


Family CLERIDAE 

But two si)ecies of this family have so far been report(‘d from the 
Islands, one a typical member of the family, and the other the well 
known, now cosmopolitan Nccrohia rufipes De (Jeer. 

Pelonium longfleldae Blair 

Plate VI, figure 2 

Pelonium longfleldae Blaiu, 1928, Ann. Mag. Nat. Hist., scr 10, I, pp 677-678. 

The California Academy of Sciences j)ossesses specimens from the 
following localities: diaries Island, PVbruary 1906, 2 specimens; 
Albemarle Island, A])ril 28, 1932, February 10-17, 1906, 2 specimens; 
Chatham Island, November 1905, one specimen; and James Island, 
December 1905, one specimen. 

Necrobia ruflpes De (.leer 

Clcrus rufipes De Gkik. 1775, Mem, V, p. 165, pi. XV, f 4. 

Corynctes rufipes auct., G. R, Watekhot’se, 1845, Ann. Nat Hist . XVI, p. 26. 
Corynetes rufipes Fabricius, C. WATERriorsE, 1877, Proc. Zoo Soc., p. 81. 
Corynctes rufipes De Geer, Linei.l, 1898, Proc U. S. Nat Mus , XXI, no 111,*!, 
p. 257. 

Nccrohia rufipes (De Geer), Mi tciilek, 1925, Zoologica, vol. V, no 20, p 235. 

This common scavenger beetle is now widely distributed through- 
out the (Jalai)agos Islands as in most other parts of the world. T1 h‘ tact 
that the Pacific whaling fleet visited these islands for tortoises and 
ballast, for many years, ])erha])s accounts for .some ol the introduc- 
tion. Tlie schooner Academy , the ves.sel whieli trans[)ort(‘d the C-aJi- 
fornia Academy of Sciences Expedition, as tli(‘ result ol ])ringing home 
large numbers of dead and only partly cleaned tortoises, was ^ery 
badly infested with this beetle as well as by its com])anion scavengiT, 
Dennestes vtiljdnus Fabricius. 

Family OEDEMERIDAE 

This family which has representatives on most islands in tro])ical 
seas is credited with having four si)ecies of two genera restricted to 
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the Galapaj^os Islands. One more will be added in this paper. Many 
of these breed in the driftwood found along^ the seashore; they also 
are attracted to lights. 

Oxacis galapagoensis Linell 

Oxacis galapagoensis Lijvkll, 1898, Proc. U. S. Nat. Mus., XXI, no. 1143, 
pp. 266-267. 

Oxacis galapagoensis Linell, Mutciiler, 1925, Zoologica, V, no. 20, p. 235. 
Oxacis galapagoensis Linell, Blatr, 1928, Ann. Mag. Nat. Hist., ser. 10, 1, 
p. 673. 

Blair (1928) records twenty-one specimens as taken by the St. 
Oeorge Expedition of 1924, on James Island, and comments as follows: 

^‘The species is compared by its dcscri])er with the N. American 
Alloxis dorsalis Melshcimer, but is much more nearly related to 0. Uto- 
ralis, Champion, from Guatemala and Panama, if indeed, it is really 
distinct from that species. The punctures of th(‘ thorax are relatively 
large and coarse, very jnuch coarser than those of the elytra, the 
pubescence is coTisecpiently scanty and is direct(‘d mainly backwards. 
In A. dorsalis the thoracic puncturation is very fine, scarcely coarser 
than that of tlie elytra, and the pubescence d(‘ns(*r and directed for- 
wards. P^rom O. litoralisy which in sculpture is id(‘ntieal, it differs in 
its slightly broader thorax and in the outer dark area of the elytra 
being more extensive, freciuently uniting witli tlie small scutellar 
patch and leaving only a narrow sutural band testaceous.” 

Tlie ('alifornia Academy of Sciences ])ossess(*s sixty-five sjiecimeus 
of this species, all collected by F. X Williams and from the following 
localities: Albemarh' Island, 24 .sjiecimens from P'ebruary to A])ril 
1900; 7 specimens Villamil, AllM‘marle; 24 sp(‘cimens from CMiarles 
Island, Octob(‘r 3, 1905; and one from Hood Island, January, 190t). 

Oxacis pilosa Champion 

Oxacis pilosu Cn vmcion, 1890, Biol CentrvAmcr , Col TV, 2, p. 156, pi. VII, 
fig. 15- 

Oxacis pilosa Champion, Blair, 1928, Ami. Mag. Nat. Hist., ser. 10, 1, p. 673. 

The St. (leorge Ex])edition of 1924, is the only exjiedition which 
has taken the above-named sjiecies on the Galapagos Islands. Dr. Blair 
(1928) who studied the material collected by this ex])edition, states: 
‘'James Is., 1 ex. (Tyjie-locality, Guat(miala). 

“Differs from the last species in its more uniform brownish colora- 
tion, long, rather shaggy pubescence, which, however, is similarly in- 
clined on the thorax, distinct elytral costae, and in the much greater 
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distance separating the eyes on the under side of the head. In the 
present species this distance is about twice the width of the ineiitiiin. 
The tip of the right mandible is concealed; on the left mandible some 
distance from the apex there is a slight tooth beneath.’’ 

Alloxacis seymourensis Mutchler 

Alloxacis seymourensis Mutchler, 1925, Zoologica, V, no. 20, pp. 226-227. 

Tliis species is unknown to the writer. 

Alloxacis collenettei Blair 

AUoxacis collenettei Blair, 1928, Anns. Mag. Nat. Hist., scr. 10, 1, pp. 673-674. 

Tlic California Ac-ademy of Sciences has Iwenty-four specimens, 
collected by F. X. Williams; seven from South S(‘ymour Island, in 
Xovember 1905; three from Villamil, Albemarle Island, on April 1, 
.1900; and two from Charles Island on October 3, 1905. The Se.ymour 
Island sp(‘eimens are typical A. collenetti, not A. seymourensis as 
might be ex})ecled. 

Alloxacis hoodi Van Dyke, new species 

Small, narrow, uniformly brown al)ove except for very sutural 
and lat(‘ral margins which are somewhat testaceous; uniformly 
clotlied with very short, fine, and well-spaced decumbent pubescent 
])ile, liardly concealing the integimmt beneath. Head shallowly, densely 
punctured as usual, and finely and sparsely j)ubescent ; eyes large, 
])roniinent. coarsely granular, and widely separal(‘d above; antennae 
extending barely beyond middle ot* elytra, second segnumt short, 
barely more than one-third length of third, the following long and 
cylindrical, the last feebly constricted at middle, right mandible feebly 
notched nt^ar a])ex. Brothorax barely longer than broad, wide.st in 
front, sides moderately arcuate forward, much narrowed and fe(*bly 
sinuate in basal half: disc flattened, a broad yet feeble transverse 
impr(‘Ssion in front of middh* and a narrow linear transverse im- 
])ression just in front of basal margin; the surface alutaceous and 
obscurely punctured. Elytra two and two-thirds longer than broad, 
almost four limes as long as ])r()t borax and slightly broader, with 
sides parallel, disc somewhat flattened and with sutural and one 
other costa fee*bly marked, the inner striae here and there vaguely 
indicated but the outer entirely obliterated, the general surface mi- 
7iutely alutaceous. Length 6 mm , breadth 1 5 mm. 
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Holotypc, a unique eolleeted on Hood Island, April 20, 1932, by 
M. Willows, Jr., of the Templeton (Voeker Exj) 0 (lition of 1932. 

This small species somewhat resembles the preceding species but is 
much smaller, of a more uniform browm color, flatter, with the elytral 
costae less defined, and the pile very much shorter and finer so as to 
hardly conceal the intej:>ument at all. 

Family MOBDELLIDAE 

The species mentioned below is the first of the family to l)e listed 
from the Galapaj^os Islands. 


Mordellistena galapagoensis Van Dyke, new species 

Rather small, jiiceous; the antennae and front and middle to a 
^reat extent rufous; tlu* (‘lytra rufo-])ic(‘oiis ; the body clothed witli 
closely apjiressed fulvous jiile, that of the elytra somewhat more liril- 
liant or golden yellow than elsewhere and foi'iuino' a defi7iit(‘ color jiat- 
tern as follows: a nai’row sutural vitta, an in*(‘t^ular and (‘loii,i»’at(‘ 
ti'ian^ular patch extending backwards and inwai’ds from th(‘ liumeri, 
overlying- tli(‘ rut'ons area ; and an irr(‘i»ular liroad patcli (‘xtiMidin^’ 
laterally from tlu' bas(' almost to ap(‘x, with an obli((Uc ])orti()n reach- 
ing tht‘ aj)(‘X of thi‘ ti'iannular jiatch and (‘Xtmidine somewhat lieyond 
])Ut not (piite reac'hinj; th(‘ sutural vitta ; as W(‘il as a small a])ical ])at(‘h 
the darker jiortioiis bihuj^ a liroad ti‘iane*ular basal arc‘a on eitluu* sid(‘ 
of th(‘ s(*utellum Avhich exUmds liack as a narrow streak on eithm* sid(‘ of 
the sutu]*al vitta, widi'uin^ a bit at middle aiid <ir('atl\ expandiim «a1 
apical third; and two small streaks, an obliqm* om* pointing towar<ls 
humeri and separating the luibhui ti-iaipmilar jiatihi from latei-al por- 
tion and a smaller oiu' at margin on th(‘ oiitm* side of this. Ib'ad smooth 
and shinine- liehind, very finely punctun*<l and dull in front. Ib-o- 
thorax slightly liroadm- than lon«>- and very finely, obscurely ])un(*tur(‘d 
Elytra soimwvhat mor(‘ than twuce as lon»‘ as broad, rather closiJy and 
regularly punctured. Hind tibiae w’ith four obliipie ridges on out(‘r 
face n(‘ar a]>ex, the first tarsal sef>:ment wuth lhre(‘ obli(pie rideft's and 
the second with two. Limj’th 2 5 mm., lireadth 1 mm. 

Holotypr, colloided on Tower Island, March 20 , Dllib, by tlie Tem- 
])leton (bwker Exjiedition of 1933. 

The (California Academy of Sciences Ex])edi1ion of 1905-1 90(), 
collected three s])ecimens on Alliemarle Island, Afiril 24-27, 19()(). 

F. X. Williams in his notes for January 9, 190(), on James Island, 
remarks: ‘^Mordellids not rare on {Erigeroiif) flowers, 2000 feet.” 
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Evidently Mr. Williams was too busy with other duties at the time to 
permit him to give time to collecting specimens. 1 could not find sj)eci- 
mens in his material from James Island. 

Family MELOIDAE 

Cissites maculata Swederus 

Cisffites maculata Svvki)i:ri n, J787, Veltoisk Acad nya Haiidl., p. 199, pi. VIII, 
fig. 8. 

Cissites maculata Swcdci us, Mi iciiu-jt, 1938, Ain. Mus. Novitates, no 981, p. 4. 

MutchJer (F)dS) mentions “Oni^ specimen Indefatigable Island, 
flying within ‘Ecological Zone A’ at 7:30 P. M., Dr. Wolfgang von 
Hagen. 

‘^This s])(‘eimen does not agr(‘e in all ihdails with the di'si'ript ion of 
7)iacnlaf<i. Th(‘ an1(‘nna(‘ are pi(*eous at tlie l)as(‘, lieeoming jialer and 
moiv reddish apieally, the apical segment Ixhng a pah' i-ed. Eaeli 
elytron has the basal mark as in Jiutcnlafa lint tlie two median and two 
subapieal s])ots are rejilaei'd by somewhat liroad, more or less jagged- 
edg(‘d liands. Othinwisi' this sp(*eimen is like thos(‘ of otlun* C maculafa 
in the AnH*ri(*an Musimni Pollcetion. ' ’ 

In coiitirmat ion of tin* al)ove noti', I will stall' thal Dr. F X Wil- 
liams of till' California Ai'ademx' of Sciences E.xpi'dil ion, stall's that 
he took from Mai'ch 4-14, 190G, the ])sciido])n])a of what is jirobably 
this sjiei'ies, fi'om the ni'sts of the carpi'ntei- Ik'c, Xiflacapd lli* also 
states thal on Febrnar\ 17, IIHIG, he found a X ifl(H‘a])u lar\a in a I'cll 
on an old limb, on Chatham Island. Iieing de\ou!‘ed In' a parasitic 
lava, jiresumably that of ("is^iics marulala S\\ (Minis, ('issilcs juiu nfafa 
is a very varialile species both as to size and coloi’ ]>atteni as shown 
by siiecimens in the California Academy of Sinences ('ollcction from 
the (hinal Zone and from South America. 


h\aniily EXjATEEIEAE 

Conoderus galapagoensis Van Dyke, new species 
Plate VI, figure 4 

Rather small, rufocastaneous , antennae, legs, scutellnm, and gen- 
erally the hind angli's of ])rothorax testaceous; the disc of iironotum 
usually somewhat ])iceous and thi' (‘lyti*a with a triangular scutellar 
patch and a sutural ])atch one-third the distance Irom the apex piceous, 
tlie lattiM* generally connecti'd with the scutellar ])atch by a line along 
the suture, the mesosternal area also more or less piceous. Head convex, 
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densely, somewhat coarsely punctured and alutaceous, a feeble longi- 
tudinal impression at middle, and with the clypcal margin arcuate; 
the antennae extending about two segments beyond hind angles of 
prothorax, the first segment robust, the second small but little longer 
than broad, the third about one-third longer than second, the third to 
tenth elongate, feebly serrate and gradually shorter and narrower to- 
ward apex, the eleventh elongate with parallel sides. Prothorax some- 
what longer than broad, anterior margin feebly bisinuate, dilated in 
front of liind angles and with sides then gradually converging for- 
wards; the disc convex, feebly flattened at center, densely and some- 
what coarsely punctured and alutaceous, the hind angles broadly tri- 
angular, directed l)ackwards and with the lateral carina shari)ly 
defined and diveT*ging forwards from the side margin, the basal carina 
lacking. Scutellum convex and finely punctured. Elytra almost twice 
as long as wide, somewhat flattened on disc, the striae deeply im- 
pressed and finely and closely punctured, the intervals flattened api- 
cally, more or less convex towards base and finely rugose, the ape^x 
conjointly rounded. Beneath rather coarsely and discretely punc- 
tured in front, very finely over abdomen. The fourth tarsal s('gment 
distinctly lamellate, the lamellae broader than segment and easily 
seen from above. Length 8 mm., breadth 2.5 mm. 

Hdlotypey collected on Chatham Island, January 190G, by F. X. 
Williams. Numerous paratypes have been designed from a series of 
thirty-seven si)eeim(‘ns from the following localities: Chatham Island, 
February, 1906, (fiiarlcs Island, May 15, 1906, and Albemarle Island, 
March 14-24, 1906. 

This species superficially resembles C, varians (Steinheil) in color- 
pattern but it is in general broader, more flattened, more coarsely 
punctured, the third antennal segment proportionately longer, and 
presents a greasy red af)pearance. This species is also variable in its 
color-pattern like its relatives. One paratype is immaculate, the others 
all have the basal sciitellar maculation and ])Osterior cross-like mark- 
ings quite evident. 


Tribe Physorhini 

In the tribe Physorhini, there are two genera which have repre- 
sentatives in the Galapagos Islands: Fhysorhinus Eschscholtz and 
A7ichastus Leconte. The former is confined to the New World and is 
characterized by Champion (1894-97) in the Biologia Central i- Amer- 
icana as having "‘the posterior coxal plate enormously developed, the 
subtriangular median portion being nearly or quite as wide as the 



No. 22] 


VAN DYKE: GALAPAGOS COLEOPTERA 


•17 


first ventral segment. The sutures between the posternuin and pro- 
pleurae are widely separated for the greater part of their length, 
rather abruptly converging behind, and channeled in front. The mid- 
dle coxae are deeply excavated externally for the rece])tion of the base 
of the middle femora, the up[)er portion forming a broad ])late. The 
third joint of tlie antennae is very short. The third joint of the tarsi 
is strongly lamellate, the fourth joint small. Tlie curious pallid colora- 
tion of the whole or part of the head is common to all of the species.’' 

The fundamental characters are to me, the greatly dilated jmsterior 
coxal ]>lates, the widely separated sutures between the ])iosternum and 
propleurae, and the channelling in front between them and the strongly 
lamellate third tarsal segment. The pallid head, so characteristic of 
both North and South American species, is not found in tlie species 
from the Galapagos Islands. Including Anchasius quinsfeldi ]\Tutchler, 
which is a true Physorhinm, not an Anchastus, I have seen seven 
species ol‘ this genus from the Galapagos Islands. They are as follows: 

Physorhinus quirsfeldi (Mutchler) 

Anchastus (/utrsfeJdi Mi tciilp:r, 1938, Amer. Mus. Novitates, no. 981, p 4. 

Through the kindness of the American ]\Iuseum of Natural History 
and I>r. Mont Ga/.iei’, 1 have a ])aratype of this sp(‘cies before me. As 
stated above, 1 fiml that it is a Physorhinns, iiaving the posterior coxal 
]>lates greatly develof)ed, the sutures between tlie prosternum and pro- 
pleurae widely sojiarated and the area between channelled in front, 
and the third segment of the tarsi strongly lamellate. These are all 
charaet(*rs of a ty])ical Phjfsorhiuus It, however, lacks the i)allid yellow 
color of the head which is so evident in the mainland sjiecies of the 
genus, but. has the h(‘ad of the same color as the after-])ody as is the 
case with most of the island sjiecies. 1 am inclined to believt' that this 
latter character is of less value than what I considiu’ as the iTinda- 
mental characters 

Physorhinus dichroa Van Dyke, new sjiecies 

Of fair size, robust, ])ic(H)Us, antennae and legs rufous, sparsely 
clothed above with fine and somewhat fulvous pile. Head (‘onvex, the 
front coarsely punctured behind, more densely and finely in front, the 
clypeus feebly arcuate in front, almost transverse and with a nan*ow, 
feet)ly reflexed margin; the antennae stout, extending behind hind 
angles of prothorax, the basal segment robust, the sei'orul and third 
small, the first transverse, the second slightly longer than broad, fourth 
to tenth strongly serrate and one and a half to twice as long as l)road. 
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the eleventh elongate. Prothorax sonniwhat broader than long, apex 
feebly eiiiarginate, sides almost parallel behind, arcuate and converg- 
ing forwards, hind angles prominent, pointed backwards, biearinate, 
the outer carina fine and close to margin, the inner shorter and di- 
vergent, the disc convex, with a shallow median canaliculation towards 
base, coarsely and densely punctured and feebly alutaceous. Elytra two 
and a half times as long as broad. Convex, finely striate-punctured, the 
striae well defined basally, somewhat vague apically, the intervals 
flat and finely, irregularly punctured, each puncture with a fine hair 
arising from it. Beneatli with the propleurae moderately ]:)unctured 
in front, smooth, shining and feebly punctured behind, mesopleurae 
and basal abdominal sclerites coarsely and densely punctiinnl, the aj)i- 
cal vsclerites more finely punctured, the inclined fulvoTis pile quite evi- 
dent, especially on abdomen; tlie sutures between prosternum widely 
divergent in front, convergent behind but feebly grooved between, the 
])osterior coxal plates well developed, almost as long as the abdominal 
sclerites are broad ; the tarsi with the third s(*gment strongly lamellate, 
and the fourth segment small as usual. Tjength 1.*^ mm., breadth 4 mm. 
Tlie wings are fully developed, probably functional. 

This species is characterized by its size, r(‘d legs, small second and 
third antennal segments, broad j)rothorax and feebly grooved area 
between the prosternal and ])ro])leural sutures. 

IloJofype, presumably a male, collected on James Island, in De- 
cember 1905, ])y E. X. Williams. Two paratypes, a male and female* 
were collected at the same time and jdace. 

Physorhinus ruficeps Van Dvkc*, new species 

Of moderate size, robust, piceous; the head, front, and sides of f)ro- 
iiotum, antennae, and legs rufous, s])arsely clothed with fine, fulvous 
pile. Head coarsely, densely and somewhat (*ribT*ately punctured, the 
clypeus arcuate in front and with a well-defined narrow and feebly 
reflexed margin ; the ant(‘nnae I’olmst extcuuling om* or two s(*gments 
l)eyond hind margin of r)rothorax, the basal segment stout, second 
very small and transverse, third feebly triangular and about twice as 
long as second; fourth to tenth elongate, feebly serrate and gradually 
longer and narrower towards a])ex ; eleventh segment elongate. Pro- 
thorax slightly broader than long, apex feebly emarginate, sides arcu- 
ate and convergent forwards, the prothorax thus cun(*ate in shape, 
hind angles rather short but well marked and ])ointed backwards, bi- 
carinate, the outer carina the longer, close to and parallel to the outer 
margin, the inner shoi*t and divergent, the disc convex, the median 
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lonj?itudinal inij)ression very feebl}^ indicated towards base, densely 
and coarsely punctured, the punctures somewhat a]>[)roxirriate at sides. 
Elytra more than twice as loiif' as wide, broad, the striae well im> 
pressed except apieally, finely and closely punetui*ed, the intervals 
feebly convex basally, irrej^ularly biseriately })une1ured, each punc- 
ture with a fine hair arisinj> from it. Ben(‘ath, the ])ropleurae finely 
and shallowly f)unctured, the meso])leurae and abdomen more coarsely 
and densely so and the last ventral segment very finely and densely 
punctured, the fulvous j)ile very evident; the .sutures between pro- 
sternum and ])r()])h‘urae wid(‘ly diverjjent in front, convergent behind 
and the area between markedly sulcate. The ])()st(‘rior coxal plates 
well dev(‘loped, almo.st as lon^ as the abdominal sclerit(‘s are broad, 
the tarsi with the thii’d se{:>ment .strongly lamellate and the fourth 
.sejrment small. Length 10 inm , breadth 4 mm. 

Jloloiypc, su])pose(lly a male, a unique from Villamil, Albemarle 
Island, collected Ai)ril ‘24, IfiOfi, by V. X. Williams. 

This .s])(‘cies is easily sef)arated by its rufous h(‘ad aiid sides of 
pronotum, tin* small second antennal segment, much larger third se^- 
immt and the elongate and nai'rowed .segments fi’om the fourth to 
tentfi. The cuneat(‘ ])rolhorax is al.so charactmastic of most of the 
specie's in the jLienus. 

Physorhinus hoodi Van Dyke, new specie s 

Me'elium size'd, robust, brown; the cl\peal region of he'ad, antemnae, 
and le*t?s rufous ; sparsely clotlu'd with short fulvous ])ile Head ce)nvex, 
rather ce)arsely and densely ]>unedure‘d, the cly])ems arcuate in front, 
the margin naia-ow and fiM4)ly reflexed , the antminae ('Xtendiiifif abend 
enie* .sej^mend be*\emd hind angle's of ])rolhorax, the' basal .se^o-mend r*ol)ust, 
the se'conel small anel ti’ansverse, the' thirel se^mend some*what larger, 
the fourth to tenth se^nu'ids l)re)aeler, e'leni^ate and fec'bly se'i'rate. Pro- 
the)rax as lon^‘ as bi*e)ad, apex iVebly emarj»anate, side's areniate', very 
jZ’radually conve'r^e'id torwards, hind angles i)i*omin(‘nt, proje'ctin^* 
backwards, bicarinate, the' ender e*arina fine anel ('lose' 1o late'ral marju’in, 
the inner shorter and divei-ornl. The disc conve'x. with me'dian longi- 
tudinal imj)re‘ssion ve*rv faint, fine'l> anel discrete'ly punctured, me>re* 
ce)arsely anel elensely ])uncture‘d at siele*s. Elyti’a two ami lMa)-thirds 
as leni^ as bre)ad, the striae sharply elefine'el e'xcept at side's and a])e‘X 
anel fine'ly anel ch)sely ])uncture'el, the intervals fiat behinel, iee'bly cem- 
vex towarels base anel finely rugose, anel with aji irrej^ular elouble re)w 
of minute punctures from whmh arise the she:)rt fulvous hairs. Beme^ath 
with the propleurae rather coarsedy and elemse'ly puncture'el, the abdo- 
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men more finely and sparsely punctured; the sutures between pro- 
sternum and propleurae widely divergent in front and the area be- 
tween them suleate, the posterior coxal plates greatly developed, fully 
as long as the ventral segments are broad; the tarsi with the third 
segment lamellate and the fourth minute. Length 10 mm., breadth 
3 mm. 

Holotype, a unique collected on Hood Island, in February, lOOO, 
by F. X.^ Williams. 

This species may be recognized by having the head anteriorly dis- 
tinctly rufous, the prothorax less cuneate, the body in gcmeral quite 
robust and the elytral intervals somewhat convex basally and distinctly 
rugose. The hind coxal plates are also more greatly developed than they 
are in other species. 


Physorhinus blairi Van Dyke, new species 

Somewhat small, entire upper surface dark brown, antennae and 
legs eastaneoiis and sparsely clothed with fulvous ]>ile. Head convex, 
densely and cribrately punctured ; the clypeus arcuate in front and the 
margin feebly rellexed; the antennae rather delicate, extending several 
segments beyond the base ot* j)rothorax in th(‘ male typo and one st‘g- 
ment beyond the hind angles of the i)rothorax in the female, the basal 
segment robust, the second segment small and transverse, th(‘ third 
segment slightly longer in the female and a])Out twice as long in the 
male, the fourth to t(‘nth segments several times as long as Imoad, 
feebly sei-ratc and also gi-adually narrowed towards ap(‘x though mon* 
robust in males than females, and the eleventh segment elongate. Pro- 
thorax as long as broad, somewhat cuneiform, the apex feebly emargi- 
nate, sides slightly airuate and convergent forwards, hind angles ])rom- 
inent, ])rojecting l)ackwards, bicarinate, the outer carina close to the 
margin, the inner a bit sliorter and divergent, the disc convex with 
the median canaliculation faintly indicated, and finely and rather 
densely yet disci'et(‘ly puncturtMl above but a])proximate at the sides. 
Elytra about two and one-iialf times as long as broad, convex, striae 
finely and closely pumdured but more or less obliterated apically and 
at the sides, the int(u*vals fiat, very finely and irregularly punctured 
with a fine hair arising fi*om each puncture. Beneath densely punc- 
tured in front, coarsely over the prosternum, finely on the proplcurae 
and finely and discretely over the abdomen except the last 'segment 
which is densely punctured ; the sutures between the prosternum and 
propleurae well se])arated in front but the area between feebly chan- 
neled; the posterior coxal plates greatly developed as usual in the 
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genus, and the tarsi with the third segment lamellate and the fourth 
very small. Length 10 mm., breadtli 3 mm. 

IJolotype male and allotype female, eolleeted on James Island, 
February 20-22, 1925, by G. Bateson. The male type will be returned 
to the British Museum of Natural History. 

This species is one of the smaller sf)eeies of the genus, averaging 
10 mm. in length and is more or less uniformly of a dark brown color 
above, with densely punctured head, elytra with the striae to a great 
extent obliterated posteriorly and the third antennal segment longer 
in the male than in the female. The lack of a ])ronounced channel be- 
tween the prosternal and pro])leural sutures suggests an approach to- 
wards Anchastus but the greatly developed hind coxal ])lates indicates 
that it is a Physorhinus. 


Physorhinus batesoni Van Dyke, new species 

This small si)ecies has all of the essential characters of the genus: 
the dilated hind coxal plates, the divergent sutures betwet^n the ])ro- 
sternum and propleurae with the area betw(^en grooved, and the 
lamellate third tarsal segment and small fourth segment which i1 
share's with Anchastus. It is closely related to I\ hlairi having the head 
densely punctured though not as cribrately, the second and third an- 
tennal segments both small and the elytral striae only well defined in 
the basal two-thirds. It is, however, smaller, 8 mm. long by 2 5 mm. 
broad, rufopiceous above and rufous beneath, the scutellum fulvous, 
with the pronotum moderately but discretely }>unctured on the disc 
rather coarsely at the sides in front and more finely towards the ])as(' 
and the median longitudinal impression lacking. 

Holotype, a unicpie, collected on Albemarle Island, in 1925, by 
G. Bateson. It will be returned to the British Museum of Natural His- 
tory from which institution it was borrowed. 


Physorhinus chathami Van Dyke, new" species 

This species is of the same size as P. hlairi, and of the same general 
brown color except that the scutellum and front of head are somewdiat 
rufous. It differs by having the area betwTcn the prosternal and 
])ropleural sutures distinctly channeled, the punctuation of head and 
pronotum less coarse, the hind angles of prothorax more acute and the 
elytra wdth the striae shar])ly impressed, finely and closely punctured, 
and not entirely obliterated apically, and the striae quite definitely 
rugose towards the base. It also has the second and third antennal 
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segments both small, the third a bit the larger, and the hind coxal 
plates very large. 

TIoloiype, a unique, collected on Chatham Island, January, 1906, 
by P. X. Williams. 


Key to Species of Galapagos Islands PiiYsoRniNrs Esciisciioltz 

1. Second antennal segment alone small, the third at least one-half length 

of fourth; larger species, 12 mm. or more in length 2 

— Second and third antennal segments both small except in female of 

P. hlairi where it is about one-half length of fourth 3 

2. Black with antennae and legs alone rufous; third antennal segment 

fully one-half length of fourth, Indefatigable Island 

P. quirsfeldi (Mutchler) 

— Dark brown with antennae, legs, head, anterior margin of pronotum and 

scutelliim rufous; third antennal segment fully one-half length of fourth; 
Villamil, Albemarle Island P. rujicepa, new species 

3. Larger species, over 12 mm. in length, both second and third antennal 

segments small, black with antennae and legs rufous, outer segments of 
antennae strongly serrate; James Island P. dichioa, new species 

— Smaller species, 10 mm. or less in length 4 

4. Antennae, legs, front of head and scutelliim rufous, body dark brown: 

Hood Island - P. hooch, new species 

— Body above unicolorous. . . .1 

5 Body above rufocastaneoiis, beneath castaneous, S mm in length. Albe- 
marle Island P. hati'sotn. new specie*^ 

— Body above dark brown, beneath somewhat lighter; 10 mm, in length G 

f) Antennal s(‘gments two and three both small, area lielweim prosti'rnal 
and propleuial siituies dehnitely channeled in front Chatham Island . 
. - P. (hath a mi Van Dyke 

— Antennal segment two small and three at least twice its length in male, 

two and three both small in female, area betwei^n prostei nal and pro- 
pleurae feebly giooved or flattened in front; James Island 

7*. hlairi, new species 


Anchastus LcPonte 

In the Biologia rciitrali-Aiiiericana, ('lianipion states that “The 
species here referred to Ayichasliis agree in the following ])articulars : 
Front sciiarated from the anterior margin of the h(‘ad by a rounded 
or subangular ridge, wliich is sometimes obliterated in the middle; the 
sutures between the prosternum and jiropleurac narrowly sejiarated, 
channeled or not in front; i)Osterior coxal plates abruptly and sub- 
quadrangularly wident'd inwards, in some species acutely triangularly 
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dilated near the middle; third tarsal joint rather broadly lamellate 
beneath, the following small/’ 

Anchasius galapagoemis (Waterhouse) is listed as from the Gala- 
pagos Islands but under the generic name Physorhinus. Champion in 
the Biologia Central i-Americana states that the supposed type in the 
British Museum is a true Anchmtus, (-andeze describes A. galapagocn- 
sis as a Physorhinus. Whether a Candeze sf)ecimen ever found its way 
to the British Museum is a (piestion. It is not there now as I carefully 
looked for it. I am following Junk’s (k)leoi)terorum Catalogue in list- 
ing the si)ecies of both Waterhouse and (Candeze. 

Anchastus galapagoensig (Waterhouse) 

Physorhinus gulapagoensis W\TKRnorst:. 1845, Ann. Nat. Hist., XVI, p. 25 
Physorhinus galapagoensis Waterhouse, C.wnKZK. 1859. Mon II, p. 394. 
Anrhastvs galapagoensis Waterhouse, Champion, 1895, Biol. Centr.-Amer. Col., 
Ill, p. 385. 

I have not repeated the supplementary remarks of either Water- 
iiouse or Candeze. It was not stated fi*om what island the Waterhouse 
ty]>e came and no specimens of Anchastus that answer to the descrip- 
tioTis given abovt* hav(‘ been taken since. The following description is 
of a speci(\s that T consid(‘r different. 

Anchastus williamsi Tan Dyke, new species 

or moderate size, bi’own above; the antiuinae, legs, and underside 
more or less rufous; the head and pronotum clothed with short, semi- 
erect fulvous pile; the elytra with similar ])ile but more closely a])- 
])ressed. Head convex, coarsely and densely ])unctur(‘d, the clypeus 
feebly angulate in front, the margin distinctly d(‘fined and somewhat 
rellexed ; the antennae about reaching the hind prothoracic aiigles, tlu^ 
tirst segment rol)Ust, th(' secoTul small and but littl<‘ longer than liroad, 
the third to tiuith (‘longat(‘, feebly serrate* au<l gradually l)roader 
towards a])ex ; eleventh segment fusiform. Pj*otho!*a\ slightly longer 
than l)road, sotuewhat cuneate in sha[)e, the* aj)ex fee])ly emarginate, 
the sides quite straight, convergent foiAvards to the slightly rounded 
front angles, hind angles sliarp and ])romin(*nt, fee'bly divergent, the 
single Carina well defined atjd slightly divergemt trom the carinate 
side margin; the disc convex, with a lain! UK'dian longitudinal im- 
pression near li)ase, densely ]>unctured, the j)unctures somewhat coarsf'i* 
at sides as usual. Elytra more than twice as long as wide, tlu* striae* 
fine and well imi)ressed, the strial i)unctures distinct and close to- 
gether, the int(‘rvals fiiu'ly rugose. Beneath rather coarsely and 
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densely punctured in front, the abdomen more finely and sparsely 
punctured; the prosternal and propleural sutures feebly diverging in 
front, the area between elosed in front and the sulcus feebly indicated ; 
the posterior coxal plates but moderately developed, about one-half 
as long as the abdominal sclerites are broad; the tarsi with the third 
segment i)rovided with a moderately prominent lamella and the 
fourth segment very small as usual. Length 8 mm., breadth 2.f) mm. 

Holotype, apparently a female, a unique collected on Indefatigable 
Island, January 1906, by F. X. Williams. 

This species is a true Anchasius as defined by the charactei-istics 
of the prosternal sutures and the hind coxal plates and tarsi. This 
species differs from Anchastiis galapagoensis Waterhouse as defined 
in the description by not having the anterior portion of the lu^ad pallid 
and the third antennal segment as long as the fourth not small like the 
second as stated by both Waterhouse and Candeze for A. galapagoensis. 

Heterocrepidius puberulus Boheman 

Heteroc7'epiaius puhcrulus Bohemvn, 1858, PYegatten Eiigenies Resa, I, p. 66. 

The California Academy of Sciences i)ossesses no specimen which 
fits the description of this species. Apparently it has not been taken 
since the voyage of the Eugenie. 

Aeolus fuscatus Steinhal 

Aeolus fuscatus Steinhal, 1875, Col. Hefte XIV, p. 125. 

Aeolus fuscatus Steinhal, Mutchler, 1938, Am. Mus. Novitates, no. 981, pp 4-5. 

The California Academy of Sciences possesses no specimen of this 
species. Mutchler had two. llis comments arc as follows: ^‘One s])eci- 
mcn from Charles Island and one from Indefatigable Island 'Ecologi- 
cal Zone The latter, collected by Dr. Wolfgang von Ilagc*!!, may be 
the above s])ecies, but the identification is mor(‘ or less doulilful. Tliey 
are 6-6.5 mm. in length. The thorax and elytra are reddish brown, but 
the thoracic angles and margins of the elytra are not paler, the hind 
angles of the thorax ar(^ slightly divergent, the carina is somewhat dis- 
tinct and extends some distance beyond th(‘ base of the thorax. The head 
and pronotum are quite finely and somewhat densely punctate. The 
pubescence on the head and pronotum is quite sparse, especially on the 
disk. The striae of the elytra are well marked and the intervals are 
flat, the pubescence (probably rubbed) is somewhat more sparse on 
the disk than at the sides and apex in the Charles Island specimen, 
but in the other it is more uniform. The body beneath is similar in 
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color to the upper surface; closely punctate and with sliort sparse 
pubescence. Legs pul)esccnt and slightly paler. 

“Described from one specimen collected at Nare, C'olombia. I have 
been unable to find any record of this sf)ecies being recognized since 
1875 when the original descrif)tion appeared.’’ 

Orammophorus galapagoensis Van Dyke, new species 

Short, robust, black; the front of head, hind prothoracic angles, 
antennae and legs ferruginous and sparsely clothed with gray pile. 
Head feebly convex, densely and rather coarsely piincLurecI, cly})eal 
margin distinct and arcuate ; antennae not reaching hind angles of pro- 
thorax, first segment elongate, robust and bowed, the second segment 
small, but little longer than broad, the third about as long as broad 
and subcylindrical, the fourth to tenth elongate and serrate and grad- 
ually shorter tow^ards ai)ex, the eleventh segment fusiform. Prothorax 
two-fifths longer than broad, very convex, densely coarsely punctured, 
with ])ut the faintest im])ression towards base of the median longi- 
tudinal impression, the apex feeldy emai*ginate, the sides straight and 
parallel behind, rounded and slightly convergent in front, the base 
transverse at middle, the hind angles j)rominent, triangTilar and di- 
rected backwards, the (‘arinae well marked. Elytra two-fifths longer 
than broad, convex, liiimeral area obliqueh^ rounded, sides feebly arcu- 
ate and gradually convergent to apex, the striae well impressed and 
rather coarsely and closely punctured; intervals flat and finely rugose. 
Beneath densely and coarsely punctured in front, the abdomen more 
finely ])unctured, ])ubescent, the last abdominal segment densely 
clothed with fulvous pile Legs moderately long and delicate. The 
true wings are much reduced in size and nonfunctional. Length 9 
mm., br(‘adth d mm. 

llolotypc, siippose<lly a female, collected on Duncan Island, Sep- 
tem])er 17, 1905, by F. X. Williams. 

A second specimen of Gmmmophorus yaJapagoevsis, from Inde- 
fatigable Island, Novend)er 17-19, 1905, F. X. Williams collector, 
has been found in the Academy duplicates. 

This stubby, elliptical-shaped species, because of its size and gen- 
eral a])pea ranee can be readily separated ii*om the mainland, fully 
winged species. It is appar<mtly most closely redated to the Chilean 
Grammophora minor Schwarz Init lacks the black legs, (‘aiialiculate 
pronotum, and very acute hind prothoracic angles oi the latter. V Idle 
showing marked degenerativ(‘ modifications as a result ol its insular 
life, G. gal apagof lists yet retains all of the fundaimuital giuieric char- 
acteristics. 
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Coptostethus williamsi Mutchler 

Coptostethus ivilliamsi Mivitiilku, 1925, Zoologica, vol. V, no. 20, pp. 227-228. 
text fig. 227. 

In the collection of the California Academy of Sciences, there is a 
series of a hundred and nine specimens of this species collected on 
Abingdon Island, in Sei)tembcr 1906, and Bindloe Island, Se])tember 
16, 1906, by F. X. Williams. 

Family BUPRESTIDAE 

Chrysobothris williamsi Van Dyke, new species 
Plate VI, figure 6 

Small, moderately convex, .smooth and shining, cupreous, the elytra 
with three transvm-se bluish green bands i)laced as follows: on each 
elytron, a subbasal s])ot running from near suture to humeral umbone, 
broad and triangular and in basal dej>r(\ssion and not reaching bas(\ 
suture or lateral margin; a second or .submedian band, clievrondik(‘, 
commencing near the suture, (‘xt(‘n(ling backwards to about the middle 
of the elytron, thence forwai'd toward the huinei*al umbon(‘; and a 
third band, ])laced midwa\ betw'ccm tin* siibm(‘dian band and tin* ai)e\, 
rather shoil and extcMiding froiti a short carina at the out('r side of 
the suture tow'ards the lat(‘ral margin. In addition thei*(' is a short 
longitudinal green line in the apical region, which runs oblifpiely to 
the apex. The U])j)er surface is rather dcaisc^ly pun(‘1ur<Ml esjxs'ially 
on the })ronotuni and in the gr(‘e]i areas of the* lOytra. Head with tli(‘ 
occiput broad betwaxm the eyes ami wdth a fim^ median longitudinal 
carina; the front moderately convex above, flattened or te(*l)ly concav(‘ 
below" and wnth an irregular lransv(‘rse carina separating the two ar(‘as, 
rather densely and coarsely ])unctured, esp<‘cially b(meath tin* trans- 
verse carina, and w"ith short and <li‘pi‘e.ssed w"hit(‘ ])il(‘ arising from tin' 
])unctures: the clyp(‘us ))r()adly, triangiilarl\' (‘marginat(' in front ; the 
antennae rather short and bron/(‘d, the segments four to t(‘n s(n*rate 
and of about ecpial wddth. The ])rothorax broader than long, the sides 
almost straight and |)aral]el, feebly narrowed behind, the disc moder- 
ately convex, without median sulcus or callosities and feebly strigosc 
tow^ards base. The elytra about twiee as long as wdde, with the ba.se of 
each elytron extending foiwvards in a triangular manner, with a deep 
impression to the out('r side of the scutellum, a feeble imi)re.ssion at 
about the middle, the suture carinate apically and a short carina paral- 
lel and to the outer side of the sutural and extending from the middle 
to the apex but diverging in an arcuate manner apically. The front fe- 
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mora with a prominent loolh, i\m\ the tilhae witliout apical dilatation. 
Beneath bronzed and shininp:, the pro.sterrmm densely, eoars(*ly j)nnc- 
tured, the abdomen rather sparsely ])unctured at the middle, densely 
and finely at the sides and finely pubescent, the segments feebly fat- 
tened in front, without posterior median sulcus or lateral callosities, the 
apical segment with a truncate einargination. L(‘ngth (> mm , bn'adth 
3 mm. 

TloJotype male, from Chatham Island, February, 1306, collected 
by F. X. Williams from the hat of a com[)anion. 

Besidtis the holotype, three other s])ecimeris have been found, two 
from Tagus Fove, Albemarle island, March 17, 19(H), and one from 
Duncan Island, December 1-17, 1905, all collected by F. X. Williams. 

This s])ecies is rather closely related to ('hnfsohothn>i viridiim pressa 
La]>orte and (lory from Folombia. It was compared ^^ith a s])ecimen 
in the British Museum of Natural History and found to di(T'(‘r as fol- 
lows: th(‘ cly|)eus of (\ irilliamsi more dee])ly incised in fi'ont, the front 
less coarsely puncluriMl, tlu^ inttu'ocular s])ac(‘ as broad as width of 
eyes, narrower than width in C viridihnpii ssa, the pronotum with 
])unctures mor<‘ nunuu-ous in C, irilHamsi, also the* sid(‘ niai’uin some- 
what anmilat(‘ in front Ixaieatb, also uiuformly bron/(‘d, wluu'i'as there 
is a shining g]’(‘en aiva along the entire cent(T and mon* (‘oarsely ])unc- 
tured surface in gtunaal in (\ vin<hhn})r< ssa. The last vcmtral in the 
male also has a shallow longitudinal sulcus and th(‘ a]a'\ with a semi- 
lunar (‘inargination flank('<l with two shar]! t(‘etb TIk' (‘l\tral markings 
were also slightly diffiu'imt in twai species, (\ i'irl(Jiimpr( ssa having the 
basal green liar wvy markedly bilobed j)ost(‘riorly, the im‘dian bar 
almost trans^’(‘rs(^ and wdth \wo small s])ots, oiu' on (‘ithei* side* of the 
suture in front 


Mastogenius galapagoensis Ynw Dyke, new sjieciis 

Small, black, smooth, and sliining. Head convex, without nuslian 
inijiression, sparsely and leather coarsely ]>unctui‘ed, anttmnae short, 
reaching but little be\ond tbe middle of prothorax, second s('gment 
robust, third segment small, fourth elongate, fifth to eighth slightly 
serrate, the ti'rminal cuneate prothorax widen* than long, wid(‘st about 
middle, sid(\s feebly arcuate, apex feeblx emarginate and v('ry nar- 
rowly margined, base emarginate and distinctly margined: the disc 
convex and rather coarsely punctured, the ])unctures well separatinl 
Elytra about Uvo and one-half times as long as ]n*ot borax, soimwvhat 
narrower, with sides straight and ])arallel in basal two thirds, feebly 
arcuate and convergent to a]iex ; the disc convex, coars(‘ly and d(‘ej)ly 
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punctured, the punctures well spaced and somewhat larger than on 
the prothorax, a transverse carina at the base of each elytron and a 
well marked transverse impression immediately behind and the suture 
feebly carinate towards base. Pro-, mcvso-, and metasternum rather 
coarsely punctured, the abdomen a bit more finely and shallowly punc- 
tured; a distinct linear sulcus at the inner margin of the eyes and 
along the inner margin of the propleurae in which the antennae rest 
when in repose ; and the })osterior margin of hind coxal i)latc sinuate. 
Length 2 mm., breadth 1 mm. 

Uolotype, a unique male collected on Gardner Island near Hood 
Island, April 22, 1932, by M. Willows, Jr., of the Templeton Crocker 
Expedition of 1932. 

This species is fully as small as our smallest specimens of Masto- 
genms suhcyaneoxis (Leconte), more robust and more coarsely and dis- 
cretely punctured. Our other species: M. puncticollis Schaeffer and 
M. rohustus Schaeffer are larger, more parallel and more densely punc- 
tured. I have not seen either M, impressipennis Fall or any of the South 
American si)ecies but do not believe that it could be one of them. 

Mastogenius cuneaticollis Van Dyke, new species 

This species is considerabl}" larger than the i)receding, the pro- 
thorax is decidedly wider than long, widest slightly behind the apex, 
thence with sides almost straight and somewhat convergent towards 
the base, the pronotum rather densely punctured and scabrous, the ])ro- 
sternum densely and coarsely i)unc1urcd, and the body generally more 
elongate and j)arallel than in the preceding and also aeneous and shin- 
ing. Length of holotype, 2 mm., l)readth 1 mm. ; of paratype, length 4 
mm., and breadth 1.5 mm. 

IloJotypc, apparently a female, collected at Fossil Cove, Inde- 
fatigable Island, December 17-19, 1905, by F. X. Williams. A second 
specimen which I am j)lacing with the above as a paratype, is con- 
siderably larger, otherwise similar, and was collected on James Island, 
January 5, 19()(), by F. X. Williams. This si)ecies lacks the well defined 
sulcus on the proplcurae. 

Other Bujw^stidae 

In addition to the three species of Bui)restidae mentioned above, 
there are probably others in the Islands. Dr. F. X. Williams states in 
his notes that he found buprestids actively running on the trunks of a 
slender-leafcd croton, on April 20, 1905, at Tagus Cove, Albemarle 
Island. It was a hot day and they were very active. Api)arently none 
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was secured. On Duncan Island, on August 14, 1906, an elytron was 
found in the stomach oL‘ a lizard, also several dead croton twigs seemed 
to show the work of buprestids. 

Family DERMESTIDAE 

Dermestes carnivoms Fabricius 

Dermestes carnivorus FAmucies, 1775, Syst. Ent., p. 55. 

Dermestes carjiivorvs Fabricius, Linell, 1898, Proc. V. S. Nat Mus., XXI, 
no. 1143, p. 256. 

Dermestes rarnivoriis Fabricius, Mi tciiler, 1925, Zoologica, vol V, no. 20, 
p. 236. 

Dermestes (arnivorus Fabricius, Hinton, 1945, Monogr. Beetles Assoc, with 
Stored Products, British Mus. Nat. Hist., vol. I, pp. 285 287. 

One specimi'Ti of this species was collected on Ohatham Island by 
the Albatross Exjunlition of 1891, according to Linell. None was taken 
since until Mr. F. X. Williams, of the California Academy of Sciences 
Expedition of 1905-1906, secured a second specimen near Cape Rose, 
South Alb(‘marle Island, on April 25, 1906, on the carcass of a steer. 
According to Hinton, the species is found in North and South America, 
Euro])e, and India, and according to Fauvel (1889), it is indigenous 
to America. 


Dermestes maculatus l)e Cem- 

Dermestes mcK Hiatus DeGeeu, 1774, Mem Ins, 4, p. 223. 

Dermestes i ulptnus Fahrieius, 1781, Spec. Ins. 1, p 64, 

Dertnestes rulpinus of aulhors, G. R Watkkiioi se, 1845, Ann Nat Hist., XVI, 
p. 26. 

Dermestes vulpinus Fabricius, C, Wv'ieriioi se, 1877, Proc Zoo Soc.. p. 81. 
Derynestes vyilpiyius P^abiicius. 1898, Proc II S. Nat Mus., XXI, 

no, 1143, O 256. 

Deimestes vnlphius Fatiricius, Mi tciti.fr, 1925, Zoologica, V, no 20, p. 236 
Dermestes matulatus De Geer, Lki’I-sme, 1939, Hull Ent. Soc Fraiu'e, 44, 
p. 192. 

Jley'Diestes maculatus De Geer. B vkher, 1942, Bull lirooklyii Ent. Soc. 
XXXVII, p. 176. 

Derynestes maeulafus De Geer. IIimon, 1945. Monogr. Beetles Assoc, with 
Stored Products, British Mus. Nat. Hist, vol. I, pp 261-268 

This Sjiecics is widely distributed in the Archipelago, to be found 
on practically all of the islands, esjiecially where cattle have been 
slaughtered or animals dieil. The schooner Academy which carried 
the members of the California Academy of Sciences Expedition to and 
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from the Islands was badly infested with these beetles as the result 
of carrying a large number of tortoise skeletons on the homeward 
journey. C^harles JIarwin was the first to secure specimens from the 
Islands. 


Family OSTOMIDAE 

Temnochila galapagoensis Mutchler 

Tcnniochila galapagoensis Mutchler, 1938, Am, Mus. Novitates, no. 981, 
pp. 6-7, fig. 4. 

Moderate in size and elongate as usual, rufous with more or less 
of a greenish bronze color above, head and i)ronotum somewhat dull, 
obscurely alutaceous and the elytra shining. Head with median im- 
pressed longitudinal line in front and somewhat rc'gularly punctured 
with moderate sized, shallow punctures which are from two to several 
times their own diameter a})art ; antennae rufous. Prothorax one-fifth 
broader than long, a])ex a broad lobe, front angles slightly projecting 
forward, sides irregularly arcuate and somewhat sinuous especially at 
middle and before base and gradually narrowed posteriorly, the base 
one-fifth narrower than apex, somewhat arcuate^ and like the sides and 
anterior angles distinctly margined; disc moderately convex and uith 
j)unctures rjuitc' coarse medially but fiiu'r towards sides, and ratht‘r 
regularly and well spaced as on the head. Flytra almost t\vi(‘(‘ as long 
as wide and about three times as long as ])rothorax, emarginate at base, 
with well defined beadlike basal margin, huim'ral angles ]>rominent and 
right angled but rounded at a])ices, sides subparallel and a])ex rounded 
as usual; disc with striae poorly defined and with stria 1 ])unctures 
hardly distinguishable from those of the interstriae though the latter 
are often somewhat smaller and both stria(^ and interstriaJ sei’ies are 
quite regular in serial arrangement and at the individual j)unctures 
somewhat close together. Hencath ])rosternum s])ars(‘lY aiid finely 
punctured in front, distinctly margined posteriorly, the margin lat(u-- 
ally connected with the apices of the epimera ; metasternum and fii'st 
ventral segment minutely and sparsely punctured, the remaining ven- 
tral segments more coarsely and densely punctun'd. Length If)-!? 
mm., breadth fi mm. 

‘‘Male. Sub-mental area with a sojiiewhat large projecting arma- 
ture. The fifth and sixth abdominal segments broadly impressed, con- 
cave. Female. Sub-mental area smooth, abdominal segments convex.’’ 
Mutchler. 

This somewhat olive green species, I })lacc in Sharp’s (1891, p. 393) 
Group B, in which the prosternum is margined ])osteriorly and the 
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margin laterally joins the apiet^s of the epinuTa. Of the throe species 
included in the group by fSharp, it resembles soiiu^what both T. chalcva 
Kirsch, and T. quadricoUis Reitter, the former the most. In these two, 
the sides of the f)rothorax ai’e quite j)arallel and the anterior or humeral 
angle of the elytra sharf)ly rectangular, whereas in T. galapagoinsis 
the sides of the })rothorcix arcuately diverge forwards and tlui anterior 
angles of the elytra are rounded. In T. chalcca and T. qiiadricolhs, 
the i)rothorax is also about as long as broad while in T, galapagoinsis 
it is much broader tiian long. The prosternal punctures in the last are 
also much finer than in T. chalcea. Tcynnocltila galapagocvsis is also 
a much less metallic si)Ocies, the others being brilliantly metallic. 

I have befoj*e me, twenty si)ecimens of this s])ecies: thii*teen from 
James Island, J)(‘cember 22, 11105, four from Albemarle Island, Sep- 
tember 30, 1900, all collected by F. X. Williams, and throe from Inde- 
fatigable Island, one collected in January 1900, by F. X. Williams 
and a paratype fium the American Museum, collect(‘d October 20, 1935, 
by W. Von Hagen. 


Tenebroides sp. ? 

A single specimen fi'om Villamil, South Albemarle Island, collected 
August 20, 1901), by F. X. Williams, w^hich bears some resemblance to 
the North American Tcnihroidcs scmicgUndrica (Horn) is before me. 
In the a])sence (d more material, I feel that it is unwdse to d(‘scribe 
this as new. 


1 amily NITIDULIDAE 
Stelidota insularis Van Dyke, new species 

Small, elliptical, testaceous, wdth basal portion of head, disc of 
l)ronotum and disc of elytra piceous. Head with occiput very fiin^ly, 
sparsely i)uneturod and distinctly scqiarated from the front hy a fine, 
slightly elevat(‘d, transverse interocular line, the front more coarsely 
punctured and finely and s])arsely pubescent, clypeus convex and finely 
punctured, the clypeus and mouthparts castaneous; (\ves prominent, 
antennae castaneous. Prothorax transverse, almost twice as broad as 
long, with front margin straight and hind margin feebly sinuate, sides 
gradually arcuate and divergent back^vards from tin* obtuse front 
angles to about the middle, then almost straight and j)arallel to base, 
the hind angles somewhat acute and })rojecting backwai’ds to a slight 
degree, the side margin comi)lete and fine ; disc with rather large, well 
separated and but feelfiy impressed variolate ])unctures and si)arsely 
and finely pilose, the sides not explanate. Scutellum broad, transversely 
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impressed near base and finely i)unctured. Elytra about one-fourth 
longer than broad, piceous with a broad and irregular testaceous base, 
the lateral margin testaceous, large, and somewhat elliptical, transverse 
macules near the summit of the declivity testaceous, the apical area 
also somewhat testaceous, elsewhere piceous; striae finely, feebly im- 
pressed and each, as also the center of the rather broad, flat intervals, 
with a row of very small, short somewhat inclined and closely placed 
setae, those of the intervals somewhat the longer, the general surface 
smooth and shining. Beneath, the legs and sides of body finely j)u- 
bescent, the punctuation shallow. Hind tibia in males straight. Tjength 
2.5 mm., breadth 1.5 mm. 

HoJotype and nine paratypes, the holotype and three paratypes 
collected on Indefatigable Island, November 9 and 15, 1905, the 
others collected on Chatham Island in February 1906, all by F. X. 
Williams. 

This species seems to be distinct from all descri])(‘d s]>ecies, Ixnng 
perhaps closest to the Central American Stclidola rhanipioni Sharp. 
Its distinctive characteristics are its color patt(n*n, ty])e of pronotal 
sculpturing, sides of prothorax le.ss flattened Ix^hind than in S. c}nnn~ 
pioni and other Central American species, nonex])lanate .side inarains 
of prothorax and straight liind tibiae in males. 

Haptonchus luteolus (Erichson) 

Epuraea hiteola Erkuikon, 1843, in Germar Zeitschr. f d. Enl , IV, p 272, 
The extensive bibliography is not introduced 

Five s])eeimens were found in the eolleetion : four frotn Banks Bay, 
Albemarle Island, April 10*-17, 1906, and one from Villainil, Albe- 
marle Lsland, August 20, 1906, all eollceted by F. X. Williams. Inas- 
much as settlements were in the neighborhood, it is i)rol)a])le that this 
common cosmopolitan species was introdueed. 

Family CUCUJIDAE 

Silvanus tropicalis Van Dyke, new species 

Small, elongate, subT)arallel, head and prothorax rufotcstaceous, rest 
of body casianeous. Head evenly convex, coarsely cribratcly punctured, 
each inincture with a minute and baekwardly inclined seta; eyes 
coarsely granular and prominent; antennae of moderate length, reach- 
ing about middle of prothorax and suddenly clavalc, segments four to 
seven slightly longer than wide and of about equal length, eighth tri- 
angular and feebly transverse; .segments of clnb tran.sverso, the tenth 
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barely twice as wide as long; all segim'iits well st^parated. J^i-otliorax 
about one-fourth longer than broad, ai)ex ar(*uate, l)ase const rieted and 
lobed, apical angles in the form of small h)bes transv(‘rs(‘ly i)rojecting 
and with margins minutely serrate; disc moderately convex, im])j'ess(‘(l 
towards base, and coarsely, cribrately punctured and with minute, 
inclined setae as on head. Elytra al)ou1 twice as long as wide with 
rounded humeri, sides subj)arallel and evenly lounded to a])ex; disc 
moderately convex, with striae regular, hardly iinpr(‘ss(*d Imt with 
coarse, closely ])iac(‘d })unctures, intervals Hat, ea('h witli a row of 
minute, inclined st‘ta(‘. Beneath coarsely, shallowly ])unetai*e(l tlnmigh- 
out and finely. soiiH‘what s])arse]y jiubeseent. Ii(*ngth 2. To mni , 
breadth 1 mm. 

Tfololjfpc and tliree paratypes from Indefatigable Island, col- 
lected July 20-24, lOOG, by F. X. Williams. 

This sj)(‘ci('s has been carefully checked with all lh(‘ spe(‘i<‘s in tlie 
collection of the British Mus(‘um of Natural History and with the 
literature and seems to diflTn* from all known s])ecies 11 is near S, 
hideniaius and its relatives but differs by having the anterior ])ro- 
thoracie angles in the form of rounded, transverse tu]iei‘cl(‘s or lolies, 
not acut(‘ s])in(‘s obliipielv or forwardly ])roj(‘cling ; and hy having the 
sid(‘s of the prothorax smTate, a character sc^miingly la<‘king in all 
otlier s])ecies 


Family MONOTOMIDAE 

Bactridium insularis Van Dyke, new si)t‘ci(‘s 

Small, nai'row and elongatt'; rufoj)ict‘ous, with antiainaix legs, base, 
and sides of elytra testaceous. Head m()derat(‘1\ (‘on\ex, rt'gularly, 
spars(‘ly ])unctured ; eyes rather eoar.sely granular and somewhat ])rom- 
inent ; antennae i*ea(‘hing to base of head and with clul) of thr(*e si‘g- 
ments abruptly foriiH^] ]b*otliorax aliout as long as wTdtx apex and 
base truncate, sidixs straight and fei*bly conviu'ging jiostmaorly to 
obtuse hind angles thence obliipie to base; disc regularly ami sparsely 
])unctured exc('])t for median longitudinal ar(‘a S(*utelhim smooth 
Elytra aliout two and a half tim<\s as long as broad and twd('e as long 
as ]U‘othorax, with sides slightly flaring at middle and aj>e\ Truncatt*; 
disc flat with striae not defined l)ut strial puncture's (‘oarse, close to- 
gether, and regularly arrang(‘d in rows Bem'ath rather (*oarsc‘l\ , 
s])arselv ])unctur('(l in front, more finely and (*los(‘ly on abdomen. 
Length 2 mm., breadth .(> mm. 

lloloiypc and one paratype, collecti'd on Indefatigable Island, 
November 9-1 o, 1905, liy F. X. illiams 
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This species seems to be closest to B. admtum Reitter but has a 
proportionally ]onj>*er and narrower prothorax. It is in fact a much 
more delicate species, generally narrower and more elongate, than 
any of the other species. 


Family COLYDIIDAE 

Bitoma exarata (Pascoe) 

Coniophaea exarata Pascoe, 1866, Jour. Ent. II, p. 91, t. 5, fig. 8. 

Bitoma exarata (Pascoe), Sharp, Sept. 1891, Biol. Cenir.-Amer. Coleopt., 
Vol. II, Pt. 1, P. 458, t. 14, fig. 19. 

Fifteen specimens of what T consider to be the above-mentioned 
species were collected at Villamil, South Alliemarle Island, August 20, 
1906, by F. X. Williams. It was first described as collected by Bates 
in the Amazon Valley, and later listed by Sharp as having been taken 
in Guatemala by Chamy)ion. The specimens agree with Sharp’s de- 
scri])tion. However, they differ from his illustration in several ways. 
There are sliort, broad gr()uj)s of scales (instead of elongate, parallel- 
sided groups) along the clytral costae; the pronotal costae are sharp, 
with a line of single golden hairs along the crest, ])ut tivc not sur- 
mounted by rounded groups of scales. 

Although Sliarp saw the dorsum of l^iscoe’s tyf)e, he did not 7’e- 
rnount it, and presumed Pascoe to have described the ventral surface 
erroneously. Pascoe \s type was f7*om Ega (now TeffO, Bi*azil, across 
the Andes from a7id some 1050 miles east, of Guaya(|uil, Ecuador, lie 
described the underside as “rugosely ])unctured, the a))do7ni7ial seg- 
ments with a row of longitudinal elevated lines at the base,” afid the 
first abdo7Tiinal segment as longer than usual in the group. No7ie of 
these statei7ie7its fit the beetles from Vilhnuil. 


Family LANGURIIDAE 
Comptocarpus longicollis Motschulsky 

Comptocarpus- tongiroUis Motscticlsk^ , Sclireiilv’ Rcisen Aiinurl., II (2), 
p. 244. 

Comptocarpus longicoUis Motscliulsky, GoRirAM, 18S7, Biol. Centr.-Amer. Col. 
VII, p 6, pi. i, figs. 1-2. 

Compiocat pus longicoUis Motst•hlllskJ^ Bi.\ir, 1983, Ann. Mag. Nat. Hist., 
ser. 10, vol. XI, p. 47G. 

This Central and South American species is iuentioned by Blair, 
as from ('hatham Island, one* example, and as staled by him, ^'(pei*- 
haps introduc(‘d).’^ 
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Family COCCINELLIDAE 

Scymnus galapagoensis G. R. Waterlioiise 

Scymnus galaimgoensis G. R. Waterhouse, 1845, Ann. Nat. Hist., XVI, p. 41. 
Scymnus galapagoensis Waterhouse, Ltneel, 1898, Proc. U. S. Nat. Mus., XXI, 
no. 1143, p. 256. 

Scymnus galapagoensis Waterhouse, Mi tchi er, 1925, Zoologica, V, no. 20, 
p. 236. 

Scymnus galapagoensis G. R. Waterhouse, Blair, 1933, Ann. Mag. Nat. Hist., 
ser. 10, vol. XI, p. 476. 

I>r. Blair in 1933, lists tliree examples from Narborou^h Island, 
beaten from mangroves (Collenette), and the California Academy of 
Sciences has one specimen collected on Indefatigable Island, October 
25-28, 1905, by F. X. Williams. 

Cycloneda sanguinea (Linnaeus) 

Numerous specimens of this widely distrilnited species have ])ecn 
collected in the Islands by various expeditions. Mutcliler mentions 
eight collected by tlie Tem])leton Crocker Kxi)edition on Indefatigable 
Island. The (hdifornia Academy of Sciences has specimens collected 
on Charles Island, (harion Island, and Tower Island. 

011a abdominalis (Say) 

Fight specimens of this common North American sj)ecies were 
mentioned ])y iMutchler as having been collected by Dr. Wolfgang von 
Hagen on Indefatigable Island, ‘‘ecological Zone C,’^ November 5, 
1935. 


Adalia galapagoensis Van Dyke, new sjx^cics 

IL‘misj)herical, head and i)ronotum in greater part and entire 
undersurface black, the elytra testaceous with various black s})ots and 
lin(‘s, and the tibiae and tarsi rufous. Head with a niedian triangular 
l)lack area, widest in front, tlanked by testa('eous lini's, the cl\'])eus 
also testaceous. Pronotum with an irregular, somewhat hour-glass- 
shap("d nu'dian black area, widest at l)ase, and a lai*g(' i*ound black, 
evelike s])ot at the ('cntcu* oi th(‘ pallid sidi's, th(‘ surtac'c* fiiu'ly, r.Mther 
densely but discretel\ ])unctured and ininu1e1\ alutacc^ous The(‘l\tra 
testac(*ous with tlu' suture very fiiu‘ly margim^d with bbu'k, a bhu'k 
spot iK'ar the base, another behind and a bit to 1lu‘ outside* ot it, one* oi 
moi'c irregular black mai*ks neai* the suture* at about the* juidelle* and 
an iiTe*gular black line laterally, the surface* linely and rather densely 
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punctured and also vaj^uely alutaceous and shining. The femora in 
great part piceous and the epipleurac entirely testaceous. Length 4 
mm., breadth 3.25 mm. 

llolotype and twenty-one paratypes, eollected on Charles Island^ 
at lOOO-foot altitude, May 15, 1906, by F. X. Williams; one other speci- 
men from Albemarle Island, 500-foot altitude, collected by J. R. Slevin 
was also taken. 

The markings vai*y considcTably. I have selected as the holot>])(* a 
siiecimen which has what 1 consider as the noi-mal markings. The liead 
may be entir(‘Iy testaceous, the median black jironotal area may not 
reach the front margin but divide in a Y-like manner or even unite 
with the eyelike spots at the side, and the (‘lytral markings may be 
entirely absent or enlarged and connected with each other. 

This insect do(‘s not secern to agree with any species mentioned by 
Gorham in th(‘ Biologia Central i-Americana nor with Adalia 
Mulsant, the only other South American species, a species listed as 
from Chile and Montevideo. 


Psyllobora bisigma Van Dyke, new spe(des 

Small, testaceous, the mesosternum black and th(‘ upper sui't‘a(*e 
ornamented with black markings as follows: the pronotum with a jiair 
of s])ots at about the center and two s]>ols slightly posttnaoi* and more 
widely separated; and the elytra with a black humeral sjiot, four 
elongated s])ots near the suture, two a little back of the sciitellum and 
two clos(‘r together and back of these, these often united to form two 
elongated patches, one on either side of tin* suture, and two obi iqu<4y 
})laced S-shaped blotches, on the posterior ]>ortion of each <4ytron, the 
jiaired markings on each side often united. TIh‘ elytra rather densely 
])unctured and alutac(‘ous and the pronotum mor<‘ hnely, spars(‘ly and 
shallowly punctured. Length 2 mm, breadth 1.5 mm. 

Ilolotijpv and ninetiuMi ])aratyj)es collected on Abemarle Island, 
()00-fo()t altitude in August llKHi, by F. X. Williams Tliei’e is a slight 
variatiem in si/(‘ in tlu' s(‘ries and some slight modification jn the mark- 
ings, but the g(‘neral pattern is fairly stable. They wen‘ all colh‘cted 
in the \ellow Mowers of a h^guminous iMant. 


Family ALLECULIDAE 

But four siiecies of this family have been n^jiorted from tin* Gala- 
pagos Islands. One of these, Cteisa podinoides Miiklin, I b(4ieve was 
really collected at Panama and mixed with the si>ecimens taken in the 
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Islands, as was evidently the case with a numhor of other truly Central 
and South American species listed by Blair as collected hy the St. 
George Expedition of lt)24, 

Lobopoda galapagoensis Linell 

Alleculaf Howard, 1889, Proc. TT. S. Nat. Miis., XII, p 191. 

Lohopoda (jalapagoensis Linell, 1898, Proc. M S. Nat. Mus , XXI, p 26G. 
Lobopoda galapagoensis Linell, Mutciiler, 1925, ZooloKica, V, no, 20, p. 236. 
Lohopoda gnlapagoensis Innell, Blair, 1928, Ann Mag Nat Hist, scr. 10, 1, 

p. 680. 

Tlu‘ Cali lorn ia Acadtniiy of lias twenty-three specimens 

collected on (Miarles Islaml, at lOOO-foot altitude, May 15 and 2G, 190G, 
})y y. X. Williams. 

Allecula galapagoensis Van Dyke, new sj>eeies 

or modcu'ate size, graceful in rorm, with long and delicate antennae 
and legs, riifo])ic(*()us, ant(‘nnae and legs ti'staeeous, glabrous (‘Xcept 
tor s])arse and fulvous pile on labrum, antennae, legs and last ventral 
segnuMit llea<l mod(‘rat(‘ly finely and densely ])nnctured, strongly and 
transversely impressed beliind eyes and to a lessen* degree at fronto- 
ely])(‘al union, front llatt(‘ned, clypeus transverse and distiiu'tly sep- 
arat(‘d in fj*ont and be'hind by t\ell defined suture's, promimmt supi’a- 
antenual rielges whie'h are epiite smooth near e*yes. the* labrum j*athe*r 
dense'ly ]>ilose, eye's large anel jireiminent, reiiifeirm, eeiarse'ly faeeteel, 
and se'parateel abeive In a bre'adtli e<iual to tliat eiT the' elype'us, antennae* 
filit'o]*m, a])e)ut le'aehing midelle of elytra, segments 5-11 e*le)iigate, the 
thirel anel feuii'th se*gments sube'ejual and about feiur time's as leing as 
liroad, tiie folleiwnig graelually shorten*, anel the* last four a bit meire* 
robust and ^ee])l^ e*ia\ate* Dreithorax alieiut a fifth breiader than lemg, 
ajiex truncate', base* slightl\ leibe'el, lieitli with we'll de'lincel yet narre)w 
margins, siele*s rather wiele'ly arcuate but uai’re)we*el towards apc'\ ; elise* 
ve'ry ce)uve*x, i*a|)idly de‘e‘li\ems laterally, elense*ly iiuuctured, anel with 
a ver\ vague* meelian longitueliiial im])ressie)n Scutellum semilunar, 
alutace‘e)us, aiiel fine'l\, \aguely ])inictured. Kl\tra almost twice' as le)ug 
as liroael anel a))out thre'e* Ijuu's as lemg as pi*othe)j*ax, l)i‘e)aelly ovate, 
sides sinuate beloi-e* mielelle, anel bre)aelly arcuate* li*e)m a little' in front 
of middle te) ape‘X ; elisc ve‘i*y ce)uvi*x, all striae finely Init well iinpresseel, 
the sciitcllar re'aching hallway to middle, strial ])uiictures emarse* and 
w(‘ll iinpi'csseel in liasal hall' anel mue'li finer on apie‘al hall, the' inte'rxals 
epiite ceinvcx, c‘s])eeially iK*ar bast' aiiel at siele*s and with very shalleiw 
and vague j)uiictui*e\s irregularly elispost'd Ih'iieath i*a1he'i* e‘oars(‘l\ 
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punctured and rugose in front and alutaceous and very finely punc- 
tured behind. The true wings are somewhat reduced in size, therefore 
not functional. Length 9.5 mm., breadth 4 mm. 

Holotype female and three paratypes, the first collected on Inde- 
fatigable Island, in November, 1905, by F. X. Williams, the others 
on James Island, in December, 1905, also by F. X. Williams. 

This species is in p(^rfeet accord with the generic description as 
defined by Champion in the ‘‘Biologia (^entrali-Americana, ’’ and very 
distinct from any species mentioned by him or noted in the large 
British Museum of Natural History collection of the literature. It is 
apparently a more graceful species than usual, with the elytra more 
narrowed in front and generally cordate, because no doubt of the par- 
tial reduction in the size of the wings and resulting atro])hy of the sup- 
})orting structures. 


Allecula insularis Van Dyke, new spec'ies 

Bather small, somewhat elongate, brown, elytra somewhat rufous; 
head, ])rothorax and underside very finely, si)arsely pilose; the elytra 
clothed with coars(‘r and denser fulvous f)ile. II(‘ad coars(dy d(‘iisely 
punctxired, front tlattened, a transverse iin})r(‘ssion in front of eyes; 
supra-antemial ridge prominent; eyes reniform, ])7‘omin(‘nt and 
coarsely faceted and s(‘parated a])ove by a width e<iual to tlie bivadth 
of the clypeus ; antennae filiform (broken). Brothorax almost one-third 
broader than long, apex transverse, l)ase very f(‘el)ly arcuate and about a 
third wider than ay)ex, both base and apex finely margined, sides almost 
straight and parallel at basal half, evenly arcuate and eonvei-gent for- 
wards to apex; disc moderately convex, gradually d(‘clivous laterally, 
and i*ather coarsely and densely punctin*(‘d. Elytra twice as long as 
broad and almost four times as long as ]»rot}iorax, base a fourth widm* 
than })rothorax, sides almost straight and ])arallel from hunuu-i to pos- 
terior third, thence arcuate and convergent to apex; disc mod(‘rately 
convex, striae finely im])ressed and finely and closely punctured, the 
])unctures much fimu* on a])ical half, intervals feebly convex, aluta- 
ceous, finely and irn'gularly juimdured with fine semi(u*ect fulvous 
hairs arising from tlumi. Beneath coarsely punctured and rugose in 
front, alutac(*ous and finely and sparsely ])unctured behind. L(‘gs of 
moderate length. Ai)j>arently fully winged. Tamgth 6 mm., bi*eadth 
2.25 mm. 

Jfolofypc, collected on Indefatigable Island, May 7, 19J2, by 
M. AVillows, Jr., of the Tem])leton Crocker Expedition of 19 J2. Three 
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other specimens collected on Albemarle Island, two on Ai)ril 24-27, 
1906, and one on Cowley Mt., August 9-13, 1906, by F. X. Williams, 
have been associated with the type. 

Cteisa pedinoides Maklin 

Cteisa pedinoides (Dejean) Makijn, Act. Soc. Fenn., X, p. 681. 

Cteisa pedinoides Maklin, Champion, 1888, Biol. Centr.-Amer. Zoo. Insecta. 
IV, 1, p. 465, pi. XXI, fig. 13. 

Cteisa pedinoides Maklin, Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, vol XI, 
p. 481. 

One specimen recorded by Blair as from Cliatham Island. This 
was supposedly collected by the 8t. George Expedition of 1924, but 
as above stated I believe that it was really taken on the mainland and 
mixed with island specimens. 

Family TENEBRIONIDAE 

The family Tenebrionidae is well reiiresented in the Islands. Two 
of tlie larger genera, Siomion Waterhouse and Pcdovocces Water* 
liouse, are confined to them, and a third genus, Ammopliorxis (xiieriii- 
Mone\ille, has the greater number of its species restricted to them, the 
otliers including on(‘ from Panama, several from the west coast of 
South America, and one from the Island of Oahu of the Hawaiian 
Islands, undoubtedly introduced within historic times. These three 
geiKU'a with species on pi*actically every om^ of the islands, and mostly 
distinct and often showing a great deal of variation, have ])r(‘sented 
us with one of the most interesting groujis for the study of such ])rob- 
l(‘ms as variation, evolution and isolation; other genera with a limited 
number of s]>ecies are also re])resented, including several more or less 
cosmopolitan. 


Genus Stomion (4. B. Waterhouse 
G. R. Watkkuoi sk, 1845. Ann Nat Hist, XVI, pp 27 29 

The genus fStomioxi is now consider(‘d to belong to the subfamily 
Tentyriinae and the tribe Eurymeto])ini, tlu" greater jiroportion of 
the members of the latter being Californian. 

At the time G. JC Waterhouse established the genus, he desci'ibed 
three species: poffoensis, S. helojxoidcs, and , tlie 

first of which should be considered as the genotype. In 189S, linell 
described three more: S. carinatipvnnc, picevm. and M hauri. The 
first two have betMi cousidei'ed by Blair as but synonyms oi* at most. 
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sJight variants of S. galapagoensis, he having paratypes in his hands 
to compare witli Waterhouse’s types. Ijinell’s S. bauri, placed ques- 
tionably as a synonym of S. lacvigatum Waterhouse by Blair, 1 am 
inclined to believe is without doubt such. S})ecimens from Albemarle 
Island, the type locality for S. bauri, cannot be separated from typical 
specimens of IS. laevigatuyn from James Island, compared with the 
type in the British Museum of Natural History. What Linell took to 
be S. laevigahirn was described by Blair as S. linelli, l)eing quite dif- 
ferent in structure though superficially resembling the loi*mer. 

In the museum of the California Academy of Sciences which con- 
tains the large series collected by the Academy ’s Expedition of 1905-0() 
as well as that secured by the Tempelton Crocker Expedition of 1982, 
representatives of all described si)ecies are ])res(mt Selected specimens 
of these 1 have coin])ared, with the assistance of Dr. Blair, with the 
types in the British Mus(‘um of Natural History, during 1982 and 
1988. In addition to the above, tlien* arc sj)ecim(‘ns of five other species, 
two the most divergent of the genus and the others forming a more or 
less related grou]> soimwvhat similar to S. galojuigooisis. Thes(‘ will be 
described in the following ])ages. 

When the sj)ecjes are consid(‘r(‘d in relation 1o tluhr distribution, 
ceilain very inter(‘sting and significant facts ar(‘ brought out Th(‘ 
tW'O most divergent- species: IS. rygosum and S. longicornis are found, 
the first on Abingdon and Bindloe, two moderate-sized and closidy 
associated islands, to the north of the main group: and the s(‘<M)nd, 
on Hood Island, the most southeastern of the grou]). The first is a lone 
tenant as far as the genus goes, of the island, but N. gdUtpagiX nsis is 
to be found in association wdth X. lougutnuis. The somewdiat elongate 
group wdth jironounced sulcate el\tra iiaduding X (.rihriiollis, X. 
obesurn, and X. longulum, has the first spe<‘i(*s resIrKdisl to Wtunnan 
and Culpepjiei*, tw^o small islands somew'hat isolated and to Ilu‘ norlh- 
WTst of the main groui); th(‘ second speei(‘s (‘onfined to Duncan and 
Brattle islands, two minor islands situated in the channel betwxH'ii the 
large island of Indefatigable and the south(u-n jiart of Alb(Mnarl(‘; 
wdiile the last is to be found on both these large islands. iStomion 
hflopoides has been found on (8ia1ham Island as well as on the small 
island of T(Aver, far to the north of it, Barrington, soimwvhat to tin* 
west and (Jardner, near Cdiarles, to the southwest of it, in wdiat might 
be calli‘d, an easiern group of islands. The liest knowm s])(‘cies, S. gala- 
pagoensis, is found on Chatham, Hood, and (fiiarles as well as on the 
small islands of Cham])ion near Cliarles, and Gardner, also lu^ar 
Charles, a soutiuTn group. Of the twa) species of the smooth gi'oup, 
X. laevignium is found on James Island, on the northern ]>art of Albe- 
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marie as well as on Cowley Island, a very small island near the eastern 
coast of the above, a north central location ; while S. HnelH is restricted 
to Indefatigable and the small islands of South Seymour close to its 
northeastern extremity, a central location. Other peculiarities will he 
mentioned while discussing the individual specicis. 

Stomion galapagoensis G. R. Watcrhou.se 

Plate III, figure 1 

Stomwn galapciifoensis G. R Watkkiioi sk, 1845, Ann Nat. Hist., pp. 29-30. 
Stomio7i galapagoensis G. R. Waterhouse, C. Waterhoi se, 1877, Proc. Zoo. 
Soc., V, pp. 79 and 82. 

i^tomion galapagoensis G. R. Waterhouse, Howard, 1889, Proc II. S. Nat. 
Mus., XII, no 77, p 192 

ii^tomxon galapagoensis G. R. Waterhouse, Ltnell, 1898, Proc U. S. Nat. 
Mus, XXI, no 1143, p. 262. 

i<tonnon galapagoensis G. R. Waterhouse, MrTnrr.ER, 1925, Zoologica, V, 
no 20. pp 228, 236. 

galapagoensis G. R. Waterhouse, Blair, 1928, Ann. Mag. Nat. Hist., 
ser 10, 1, p 672. 

Stomion galapagoensis G. R Waterhouse, Blair, 1933, Ann Mag. Nat. Hist., 
ser. 10. XI, pp 477-478 

Stomion caf inipenne Linell, 1898, Pioc. U S. Nat. Mus , XXI, no. 1143, p. 262. 
Stomion ca? inipenne Linell, Mi Tt’iiLp:R, 1925, Zoologica, V, no. 20, p. 236. 
Stomion earinatipcnnv Linell, Blmr, 1933, Ann. Mag Nat. Hist., ser. 10, XI, 
p. 477 

Stomion piceion Lunlii, 1898, Proc U S Nat. Mus, XXI, No. 1143, pp. 
262-263 

Stomion pH'Cum Linell, MiTniLLU, 1925, Zoologica, V, no 20. p. 236. 

Stomion picenm Linell, Blair, 1933, Ann. Mag. Nat Hist., sei . 10, XI. p 477. 

Ijarg:p, roliust, dull black, antennae, legs and nTK.lei*surl‘ace varying 
i'roiii rufopiceous to ))iceons. Head broad, flattened or shallowly exca- 
vated in front, coars(‘ly and rather closely piinc1uj*ed, the arcuate ini- 
])ressiori at sides of clypous well marked; antennae almost reaching 
liind angles of protliorax, third segment long, almost as long as fonrtli 
and fifth together; intermediate segments hardly more than twice as 
long as broad, the three terminal segments forming a loose clul), trian- 
gular and longer than broad. Protliorax transverse, over a lonrth 
broader than long, base bisiniiate with broad median lolie, ajiex deeply 
emarginato, generally broadest at base and witli sides arcuate and 
gradually convergent forwards, the hind angles rectangular and the 
front angles somewhat acute and iirominent, lateral and basal margins 
fine and complete, extending to sides of front ; disc evenly convex, 
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ratluir coarsely and somewhat closely punctured, the punctures, how- 
ever, w^ell spaced and generally finer towards sides and base. Scutellum 
small and transverse. Elytra one-fourth longer than broad, slightly 
wider at base than prothorax, broadest at middle, humeri subangular, 
sides evenly and moderately arcuate from base to beyond middle then 
rather abruf)tly oblicpie and convergent to aj)ex; disc very convex, the 
general surface otherwise variable though always with the intervals 
more or less convex or ('veii carinate, tlu‘ intervals also generally much 
broader than striae or sulci, the striae w’cll imi)rcssed and with coarse, 
rounded, well-spa(*ed punctures regularly arranged, the intervals 
finely and often obscurely punctured, the punctures generally in an 
irregular double scries. Beneath with all tlK)raci(' sclerit(*s very 
coarsely, somewhat variolately ])iinctured, the abdomen fintdy and 
si)arsely punctured. Legs ratlu^r long and more or less coaT‘S(‘ly, closely 
punctured. Length 9-11 mm., breadth 4.5-G mm. 

This species has hvim i)reviously reported from most of the south- 
eastern islands such as Charles (Linell and Blair), Chatham (Linell, 
Mutchler, Blair), and South Seymour (iMutchler). The California 
Academy of Sciences has numerous specimens from Charles and (9iat- 
ham as well as from Hood and the small islands, Champion and (rai’d- 
ner, near (diaries. It is apparently quite common and likewise very 
variable. The usual form such as is generally to b(‘ found on Charles 
and ('hatham is piceous or ruro]>iceous in color, with th(‘ elytral in- 
tervals moderately convex and the striae and the strial punctiin^s well 
impressed. Stornion piceuvi Linell is mendy a phase with the intervals 
less convex and S. carmipnmc Ijinell, one with them feebly carinate. 
Both of these were })laced as synonyms of S, gahipagoensis by Blair 
(1933) and properly so. The specimens from (lardiier and Cham])ion 
islands have the elytral intervals more convex than usual while those 
from Hood Island are the most divergent ot* all, having tluj pronotal 
punctures somewhat coars(‘r and tlie elytral int(*rvals decidedly cari- 
nate, especially posteriorly. This last approaches the following, a 
peculiar form resident in the northeast ei*n ])art of Hood, so distinct in 
many ways that I am going to describe it as a subs])ecif's. It may even 
prove to be a good species. 


Stomion galapagoensis punctipennis Van Dyke, new subspecies 

Similar in size and general form to gahipagoensis especially to 
the more carinate phase which is to be found on Hood Island. Its dis- 
tinctive features are that it is more shining, its prothorax slightly 
narrower at the base, therefore widest a short distance in front of base, 
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the pronotum more coarsely and closely punctured, in i)laces almost 
cril)rate, the elytra with the strial punctun^s veiy coarse and sha 7 *i)ly 
impressed, tlie intervals carinate behind but almost fiatt(‘ned in front, 
and (luite coarsely irrei^ularly punctured, the i)unctures })eino^ sharply 
imi)ressed and Init slightly smaller in si/ii tlian those of th(‘ pj-onotiun ; 
the undersurface also inore distinctly ])unctured than the usual sj)(‘ci- 
mens of H. galapa(joensis. 

Jlolotype and paratypes from a small series of specimens collected 
on the northeastern part of Hood Island, durinfjj Fe])ruary, 190(i, by 
F. X. Williams. 

The characT('rs that s(‘C‘m to isolate this form are th(' narj-owed 
prothorax and strong’ ])unct nation of ])ronotum and (Oytral interv^als. 
]f it were not for the fact that some of the more ty])ical exain])les of 
aV. (jalapagovnsis a])f)r()ach(‘d it in this last regard, I would eonsid(M‘ it 
to be a very distinct .s])e(des. It is easily reco^»’nized. 

Stomion helopoides (h K. Waterhouse 

Plate III, fiffiirc 2 

Stomion helopoides G. R. Wateriioi se, 1845, Ann. Nat. Hist , XVI, p. 30 
t<tormo7i helopoides G. R. Waterhouse, C. Watekiiot se, 1877, Proe Zoo. Soc , 
V, p. 82. 

iStomion helopoides G. R. Waterhouse, Howakd, 1889, Proc U S, Nat. Miis , 
XII, no. 77, p. 192. 

^^ioinion helopoides G. R. Waterhouse, Ltnele, 1898, Proc*. TT. S. Nat Mus , 
XXI, no. 1143, p. 203. 

i^tomion helopoides G. R. Waterhouse, Mutcheeu, 1925, ZooloRica, V, no. 20, 
p. 230. 

i^to 7 ino 7 i helopoides G. R. Waterhouse, Blair, 1933, Ann. Mag. Nat. Hist., 
ser. 10, XI, p. 477-478. 

Medium sized, robust, black to rufopiceoiis, leg’s, antiuinae and 
undersurface rufous. Head broad, feebly excavated in front ; coarsely, 
closely, somewliat cribrately punctured, with shallow fovea on front 
and the arcuate impre.ssions at sides of clypeus very distinct; antennae 
extending slightly behind middle of prothorax, the segments about as 
in preceding species. Ih’othorax three-eighths broader than long, base 
bisinuate, median lobe feeble, a])ex moderately eniarginate, widest 
slightly behind middle and with sides evenly rounded though more 
convergent in front, hind angles obtuse and front angh's right angled, 
the marginal bead as in preceding species; disc evenly convex and 
moderately coarsely, somewhat closely punctured, the general surface 
minutely alutaceous. Scutellum small and transverse. Flytra two- 
sevenths longer than broad, wider at base than base of prothorax. 
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humeri obtusely rounded, sides j^radually arcuate and narrowed to 
apex; disc very convex, the strial punctures lar^e and regularly ar- 
ranged ])ut striae vaguely impressed at most, intervals flat or feebly 
convex and with an irregular double row of moderate-sized punctures, 
about one-half size of strial punctures. Beneath with prosternum and 
meso- and metathoracic sclerites coarsely and sparsely punctured, the 
propleurac vaguely i)unctured, and the abdomen finely and sparsely 
punctured. Legs moderately long and more or less coarsely })unc- 
turcd as usual. Length 8.5-9 mm., breadth 4-4.75 mm. 

The locality for the Darwin specimens was not given. The speci- 
mens in the California Academy of Sciences were collect'd on Chat- 
ham, Charles, Hood, Tower, and Gardner near Charles. A (fliatham 
Island s[)ecimen, compared with the type, agrees with it in every re- 
gard. The Tower and Gardner specimens are slightly divergent. The 
main characteristic features of this species are its rather even contour 
with [)unctuation very distinct, both of striae and intervals as well as 
I)ronotuni. As indicated in the original d(‘scrii)tion and in its name, it 
bears a great resemblance to certain species of II (lops. Along the south- 
ern California coast and on the adjacent islands, then* are a numl)er 
of small, robust, sand dune inhabiting s])(‘ci(‘s of Ilvlops such as 11. 
hachei JjC (Vmte, 11. hhimhlli (Visey, and so forth, which closely 
resemble this beetle. 

Stomion obesum Van Dyke, new species 

Moderate in size, stocky, very convex, dull black or pic(H)us, with 
antennae, legs, and undersuriace rufopic(‘ous. Head ])road, slight 1\ 
concav(‘ in front ; coarsely, closely and soinewhat strigosely ]>unctur(Ml, 
the arcuate imi)ression at sides oF clypeus distinct ; antennae not quite 
reaching hind angles of prothorax and with segments a1)0Ut as in pre- 
ceding species. Prothorax a third wdder than long, base Insinuate with 
median lobe distinct, aj)ex shallowly emarginate, broadest at ])ase in 
typical forms or l)chind middle in variants, sides rather evcmly arcuate 
and gradually convergcuit from base to apex, son)(‘times feebly sinuate 
in front of apical angles, basal angles right and a]>ical angles somewhat 
acute and projecting, tiie marginal bead as usual ; disc very convex, 
suddenly d(‘clivous to basal margin, minutely alutac(‘Ous and rather 
coarsely and closely f)uncturcd over entire surface, in places somewhat 
aciculate. Scutellum small and transverse. Elytra a third longer than 
broad, widest at middle, sliglitly broader at base than f)rothorax, sides 
evenly arcuate to beyond middle thence almost straight and convergent 
to rather acute apex; disc very convex, striae well impressed, rather 
finely and regularly punctured, intervals subcarinate throughout in 
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ty})ic*al s])eoiiiu*iis, Imt f(‘el)ly subcarinalc and ov(‘ii only (‘onvox l)C‘liind 
in divor^vnt forins and very finely, irregularly yet disliiielly ])uiie- 
tured. H(*neatli, thoraeie selerites eoarsely i)iinetured, the abdoinea 
inu('h more finely and sf)arsely pnnetured in front, moj*e elosely be- 
hind. Leo’s of moderate len^lh and rather eoarsely juinelured. L(*noth 
8 mm., ])readth 4.25 mm. 

JJolotype and two ])aratypes from Duncan Island, eolleet(‘d June 
14-15, 19()(), by F. X. Williams. With this speeies, 1 have assoeiated 
as weak varieti(‘s seven speeimens from P»rattle Island, eolleeted Oe- 
lober 30, 1905, })y F. X. Williams and a small s('ri(‘s from Barrinf^ton 
Island, eolleeted Oetober 19-24, 1905, also ])y F. X. Williams. The 
s])eeimens from Brattle Island have the pronotal piinetuivs som(‘vvdiat 
finer and the elytral intervals le.ss eai*inate in front; and the Barring- 
ton s])eeimens have the intervals nmeh broadi'r and more evcmly eon\('x, 
almost fiat in front, and the body as a whole noticeably broader. 

This speeies is in general smaller than tlie smallest S. (j(il<i])afjocnsis 
l)ut with both ])rothorax and elytra much more convex Th(‘ dull and 
somewhat sericeous appearance and «’ibbous ])rothorax most readily 
separate this species. 

Stomion cribricollis Van Dyke, new s])ecies 
Plate I IT, figure 3 

Elongate el1ipti(*al, moderate in size, dull black above or with fore- 
]>ody feebly shinin*;’, und(‘rside ruL’opiceoiis and antennae and le^^s 
bri^dit red. n(‘ad rather broad ; coar.sely, elosely, eribrately punctured ; 
ilatteiu'd or l‘(‘i‘l)ly concave in ITont and with arcuat(‘ im])ressions at 
sales of cly}>eus well marked, antennae almost reaching Innd angles 
of ]>rothorax and with segmental i>roportions as usual lb*othora\ sub- 
(iuadrate, only about one-seventh broader than loii”, base bisiimate 
with the median lobe moderate in si/e, a]mx slightly emaj'ginat(‘, hind 
angles right angled, front angle's acute, side's slightly arcuate' in basal 
half or ('ven sinuate befeme hind angle's and a bit me>]‘e‘ re)unded and 
slightly ce)nve‘rgent fe)rwarels, the marginal bead as usual, elisc nmd- 
eratedv conve*x and e‘e)arse'ly and cle)sely as we'll as inoi'c e)r le*ss crib- 
rately j>uncture'd. Se*ute*llum \ery small and t ransve'i*se*. Elytra about 
a third le>nger than broael, .slightlN ])re)ade'r at base* than pre)the>rax, 
siele's rather eve'iily arcuate to l)e\ond middle, the'iu'e suddenly con- 
ve'rgC'iit to acute' ape*x, elisc ve*ry (*on\e'x, sti'iae' de*(‘])l\ impie'sse'el 
forming sulci, finely anel regularly punctui’eel, inte*r\als emiinate, 
nie)re narrowly and shar])ly so e)n deelivit\ with e'xce'])tie)n ol su- 
tural which are flatteneel, more oi* less transversely rugose and 
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feebly interrupted, and irrej:»*ularly punctured with minute setae 
arising from tlie i)unctures. l^eneath, the thoracic sclerites coarsely 
and in most cases closely i)unctured, the abdomen finely and sparsely 
punctured in front and more coarsely and closely on last two segments. 
Legs rather delicate and finely and si)arsely punctured. Length 8 mm., 
breadth 4 mm. 

Ilolotype male, allotype female and numerous designated ])aratypes 
from a series of twenty-nine s})ecimens collected on Wenman Island, 
September 24, 1906, by F. X. Williams. There is also a series of twenty 
specimens collected on the adjacent Culpepi)er Island, Sept('mber 25, 
1906, by F. X. Williams, which do not differ in any ap])reciable man- 
ner from the preceding hence are associated with them. 

The species stands out from its fellows Ix'cause of its narrow, 
elongate body with shari)ly pointed elytra ; dull, o])aqiie a})])earance ; 
coarse, cribratcly punctured pronotum ; carinate and finely ])unctured 
elytra ; and clear red legs. Though it should be associated with >S'. obi simi 
and aV. Io7igiilu7n because of its geniu*al facies and carinate (‘lyti’a, its 
other characters mark it as a most distinct species. 

Stomion longulum Van l)}ke, nvw species 
Plate III, figure 4 

Elongate, subcylindrical, feebly shinhjg, black with antimnae and 
legs and also undersurface generally mor(‘ or l(‘ss rufo])iceous. Head 
broad, flattened, oi* feebly c()ncav(‘ in front; coarsely, rather clos(‘ly 
punctured and with arcuate impressions at sides of clyj)eus but 
moderately wx3ll defined ; the antennae reaching but little bdiind 
middle of prothorax. Prothoi-ax al)out one-sixth broader ttian long, 
widest at middle, base bisinuate wdth median lobe moderately W(‘ll 
defined, apex slightly and evenly emarginate, sides rather evenly 
arcuate, slightly more narro^ved in front than behind; disc evenly 
convex, distinctly but not coarsely ajid rathm* (dosely pumdured, 
the surface minutely alutaceous, tlie marginal b(‘ad shari)ly de- 
fined at base, elsewdiere as usual. Elytra three-tenths longcu* than 
broad, very slightly broader at base than base of i)rothorax, sides 
feebly and evenly arcuate to ])eyond the middle, tluuice conver- 
gent to aj)ex ; disc moderately conve^x, striae deej)ly impressed 
forming sulci, strial ])unctures obsolete, intervals very convex, sub- 
carinate and narrowed behind and witli punctures very fine or more 
or less obsolete. Beneath veiy coarsely and closely punctured in front, 
finely and sparsely behind. Legs of moderate length and rather coarsely 
punctured. Length 8 mm., breadth 3.5 mm. 



No. 22] 


VAN DYKE: GALAPAGOS COLEOPTERA 


77 


Uolotype and nine paratypcs, collected on Indefatigable Island, 
May 5-7, 1932, by M. Willow, Jr., of the Templeton Crocker Expedi- 
tion of 1932, and on October 25- 28, 1905, by P. X. Williams. I have 
also associated with the above a series of over a hundred s])ecimens 
collected near Villamil, Albemarle island, March 4-44, 1906, by F. X. 
Williams, which are not appreciably difTerent from them. 

This s])ecics is one of the smallest of the genus and pro])ortionally 
the narrowest and most elongate. It belongs in association with S, crihri- 
coUis and /8. ohesiim but differs b.y having in addition to tlu^ a]) 0 ve- 
m(intioned features, much finer pronotal punctures and a j)ractical 
absence of elytral punctuation. In this last regard, it sinuilat(‘s lacvi- 
gatnm and N. linvUi but differs greatly by having the elytra sulcate. 
From S. hauri Linell which is also to be found on Albemarle Island 
and which both Blair and I have suppressed as a synonym of S. lacri- 
gatum, it diffei*s by its marked sulcate and subcarinate elytra, ])rac- 
tically smooth in S. lacrigatnm. The (-alifoi-nia Academy of Sciences 
has s])ecimens of both S. hn rigafum and S. longuJum trom Albemarle 
Island. 


Stomion laevigatum 0. K. Waterhouse 

Plate 111, fip:ure 5 

Stnniioii la€vi(j(iUim G. U. Wateriioi si., 1845, Ann Nat Hist, p 30 
i^tomion laeingaivm G. U. Waterhouse. C. WATKiuiorsE, 1877, Proc. Zoo Soc., 
V, p. 82. 

i^tomion lon^igatuw G. R. Waterhouse, Mi tciilek, 1925, Zoologica, V, no. 20, 
pp. 228, 23G. 

UiciigaUnn G. K. Wateihouse, Blair, 1928, Ann. Mag. Nat. Hist., 
ser. 10, 1, p. G72. 

Stomion laevigatum G. R. Waterhouse, Blair, 1933, Ann Mag Nat. Hist., 
ser. 10, XI, pp. 477--47S. 

Stomion baurt Linell, 1898, Proc. U. S. Nat. Mus., XXI, no 1143, p. 2G3. 
Stomion hauri Linell, Mi tciilkb, 1925, Zoologica, V, no. 20, p. 23G. 

Stomion hauri Linell, Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p 477. 

Rather small, black, fccJtly shining, antennae legs and undersurface 
rufopiccous. Head broad, feelily excavated in front, rather coarsely and 
somewhat closely punctured on front, more finely and closely along 
front margin, impressions at sides of clypeus well marked, general sur- 
face alutaceous ; antennae extending to posterior third ot prothorax. 
Prothorax one-thii’d liroader Ilian long, widest at middle, base bisinuate 
and with median lobe broad but feeble, apex distinctly cmarginatc, 
sides feebly arcuate from base to beyond middle and thence almost 
straight and convergent to apex, hind angles right angled, front acute 
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and prominent; disc convex, rather dull, minutely alutaccous and very 
finely and somewhat indistinctly as well as sparsely j^unctured, the 
marginal bead well marked. Scutellum small and transverse. Elytra 
over a filtli longer than broad, subcordate, widest at posterior third, 
humeral angles prominent but blunt, sides feebly arcuate and gradu- 
ally wider to ]>ostcrior third, then convergent to acute apex; disc mod- 
erately convex, almost smooth, the striae being but obscundy im])ress(H], 
the strial punctures very fine, sometimes imperceptible, and the inter- 
vals in g(‘neral but vaguely elevated though sometimes feebly convex 
posteriorly. Beneath coarsely, closely punctured in front, minutely 
punctured behind or impunctate except on last segment. Legs some- 
what coarsely punctured. Length 6-8 mm., breadth 3-4 mm. 

The locality for the type was not given by G, 11. Waterhouse. Blair, 
however, cites Charles and James Islands. Liiicll described S. hauri 
as from Albemarle Island. The California Academy of Sciences has 
specinuuis from James Island, several of which w^ere compannl with 
the type and found to agree absolutely, from Cowley Island near Albe- 
marle and from Tagus Cove, Albemarle Island. The dames Island speci- 
mens were collected from December 21, 11103, to January 5, lOOli, the 
Cowley Island, August 9-13, 1906, and the Tagus Ck)vo s!:)ecimens, 
April 1906, all by h\ X. Williams. In addition M. Willows, Jr., of the 
Templeton C'rocker Expedition collected specimens at Tagus (.\)ve, 
May 23, 1932. In all we have a series of over twenty specimens. 

This species was misunderstood by Linell. As exiJained l)y Blair, 
it was thought to be undescribed and so called N. hauri, and th(' other 
smooth species considered to ])e S. Inevigafum. The latt(‘r was later 
described by Blair as S. lindlL The two s})ecies a!*e IkJIi quite smooth, 
standing out distinctly as a result from the other membe^rs oi’ the gi'iius, 
but each is distinct from the other as shown by Blair, by the pro[)oi*- 
tions of the body. 


Stomion linelli Blair 

Plate III, figure 6 

Htomion Hnelh Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p 478. 

Stomion Uievigatum Linell, 1898, Proc. U. S. Nat. Mus., XXI, no. 1143, p. 263. 

Of moderate size, robust, black, feebly shining; antennae, legs and 
undersurface somewhat rufo-piceous. Head broad, feebly excavated in 
front; coarsely, rather closely punctured; impressions at sides ol* cly- 
peus w’cll defined; antennae about reaching posterior third of prolho- 
rax. Ib'othorax slightly over one-third wider than long, broadest at 
base, base bisinuate, median lol)e broad and conspicuous, ajiex broadly 
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eiuarf^inate, sides feebly and evenly arcuate from base and f^radiialiy 
converj’cnt forwards, sometimes feebly sinuate just before apex, hind 
angles right angled or feebly obtuse, front angles acute and prominent, 
disc very convex, finely and closely punctured, minutely alutaceous 
and with marginal bead as usual. Scutcllum small and transverse. 
Elytra one-fifth longer than broad, ovate, widest b(*hind middle, sides 
evenly arcuate to ])osterior third thence raj)idly convergent to apex; 
disc very conve^x, striae and strial punctures vaguely impressed, in- 
tervals hat and minutely and vaguely })Linctured at most. Beneath 
coarsely, closely ])unclui*ed in front but with punctur(‘s less shar])ly 
defined than usual, behind finely and sparsely punctured. Legs rather 
coarsely puncturcHl. Length 7-8 mm., breadth 4-4.5 mm. 

This species is list(‘d by Blair as follows: ^‘P]den Td., 3 ex. (Bate- 
son) ; Indefatigable Id., 3 ex. (Collenette) ; Tower Is. (1 ex. det. by 
Linell | corrected by Blair to Mutchler] as Jaevigatum Walerh.). Also 
in the California Academy (Vdleclion.” The C^alifornia Academy of 
Sci(mces sp(‘cimens were collected on S. Seymour Island, 2 s])ecimens, 
November 22, 1905, by F. X. Williams and on Indefatigable Island, 
November 17-19, 1905, by F. X. Williams. On the latter island a series 
of over forty s])e(*imens was collected. One of these Blair has d(‘signated 
as a para type. 

This sp(‘cies is somewhat smooth like taevigaium and could only 
be confused wdlli tliat s])t‘eies as it w^as by Linell. As stated by Blair, 
it ‘‘resembles N lavvigaiam in sculi>ture but of much ])r()ader build, 
widening gradually finm in front to the posterior third oi‘ the elytra. 
In taevigafam th(‘ thorax is but little wider at the base than at the a])ex, 
and the (‘l\tra widest about the middle, giving the insect a more 
(iongate, subparallol form rathei* than the ovate form of hndJ'i.'’ This 
s]K‘cies is in sha])(‘ also mncli like S ohesam but lacks the dull a])pear- 
ance and sulcate elytra. 

Stomion longicornis Van Dyke, new' s])ecies 
Plate* III, figure 7 

Large, robust, smooth and shining, minutely and s])arsely ])ilose 
especially on head, elytral declivily and undersurface black with an- 
tennae, legs and undersurface rufopiceous ; th(‘ antennae and legs 
long and delicate. Head broad, broadly exca\ated in front, s])arsely 
pilose, ratluT coarsely and clos(*ly and also more or h'ss aciculately 
punctured, the arcuate impressions at side's of clypeus broad; anteiinae 
long and delicate, extending to hind margins of pi'ot borax. Pro- 
thorax fully a third broader than long, widest at middle, base 
slightly bisinuate with median lobe broad though feebly develo])ed. 
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apex evenly arcuate, sides evenly arena te from base to apex but 
more narrowed anteriorly, hind angles slightly obtuse, front angles 
fairly acute; disc moderately convex, rather coarsely and closely 
and also more or less aciciilately punctured, very shining and 
very sparsely ])ilose in front, marginal bead as usual. Scutcllum 
small and semilunar in shape. Elytra one-fifth long(‘r than broad, 
widest at middle, sides strongly arcuate, suddenly convergent to 
apex ; disc very convex, striae feebly impressed but with rather coarse 
and closely placed as well as very distinctly impressed strial punc- 
tures; intervals broad, flat or fc^ebly convex at most, minutely and 
irregularly punctured, each interstrial puncture with a short and 
very fine hair arising from it. Beneath very coarsely and closely 
and also shallowly punctured in front, rather flnely and sjiarsely 
punctured on abdomen, and minutely and sj)ars(‘ly pilose. Ijcgs long 
and delicate, rather finely punctured, the femora with i)ronounced 
lobes at the apex beneath. Length H mm., breadth 4 mm. 

Ilolotype male and several designated ])aratypes j’rom a series of 
fourteen specimens collected on Hood Island, February, 1906, by 
F. X. Williams. Some of the specimens are much larger than the type. 

This species is one of the most diverg(‘nt of the sjiecies of Sto77iion, 
its long antennae and legs, robust body, large and transverse pro- 
thorax, very shining surface, and distinctive type of sculpturing 
readily separate it. The strigose j)unctuation of the ])ronotiun is ])ro- 
nounced and the lobes at the outer part of tlie femora are more 
prominent than in any other species. It is in general a])pearancc 
more like some of the genera of the TIeloj)ini than like its own 
relatives. Its characters are, however, those of Sto7nion, 

Stomion rugosum Van Dyke, new species 
Plate III, figure 8 

Of moderate size, robust, very convex, black with rufous antennae 
and legs, very rugose above and of)afiue. Head l)road, flattened, coarsely 
and closely and also cribrately ])uncturcd, somewhat rugose, witli 
arcuate impressions at sides of clypeus moderately well defined; 
antennae rather short, extending only to middle of prothorax. 
Prothorax over a third broader than long, widest at base, base 
bisinuate, median lobe moderately developed, apex shallowly emar- 
ginate, sides evenly arcuate and gradually convergent from base 
to apex, feebly sinuate .just before at times; disc convex, very 
coarsely and closely as well as cribrately punctured and rugose, 
the marginal bead evident but more poorly defined than usual. 
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Scutelhim small and transverse. Elytra a third lonf^er than broad, 
slightly wider at middle, sides evenly though but moderately arcu- 
ate to beyond the middle thence rather suddenly convergent to 
acute aj)ex; disc very convex, striae deeply impr(\ssed forming sulci, 
rather coarsely and regularly punctured; intervals pT'ominent, cari- 
nate, finely irregularly punctured and transversely rugose. Beneath 
very coarsely, closc^ly ])unctured in front and almost as coarsely and 
closely punctur(id behiml. Legs also fpiite coarsely ])unctured. Ijcuigth 
9 mm., breadth 4.5 mm. 

JTolotypc and a series of designated paratyj)es from eighty speci- 
mens collected on Abingdon Island, during September 1906, by 
F. X. Williams. 

This is a most distinct s]>ecies, standing out from among the other 
species of the genus because^ of its opaqueness, markedly rugose ii])per 
surface and very eoar.se abdominal punctuation. 


Kky to SrreiKs of Gf.xi s Stomion G. R. WATEiuiorsE 

1. Pronotiim finely or moderately coarsely punctured, punctures distinctly 

separated though often approximate 2 

— Pronutum Avith punctures coarse and anastomosing, entire upper surface 

v(‘ry rugose and opaque rugosus, new species 

2. Large, robust, prothorax very transverse, over one-third broader than 

long, punctures at least moderately coarse and well spaced, strial punc- 
tures of elytra coarse and regular. 3 

— Of moderate or small size, 9 mm. or less in length, generally narrow and 

somewhat elongate; prothorax more equally quadrate and more numer- 
ously punctured; strial punctures of elytra fine or more or less ob- 
literated 6 

3. Dull, intermediate antennal segments barely twice as long as broad, 

pronotal punctures somewhat coarse, round and well separated on disc, 
punctures of elytral intervals moderately coarse 4 

— Very shining, antennae long, intermediate segments more than twice as 

long as broad, pronotal punctures fine, close together on disc and some- 
what aciculate, punctures of elytral intervals fine but distinct and very 
numerous S. longicornis, new species 

4. Prothorax widest posteriorly or at most slightly narrowed before base; 

elytral striae w^ell impressed, generally more or less sulcate and with 
punctures large and regularly arranged 5 

— Prothorax widest behind middle, distinctly narrowed toward base; elytral 
striae but feebly impressed at most, intervals broader than striae, not 
elevated, and with punctures near base almost as large as those of striae; 
general surface smoother and more shining than the two following species 
8. Jielopoides G. R. Waterhouse 
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5. Dull, prothoracic punctures but moderately coarse; punctures of elytral 

intervals fine, contrasting greatly in size with those of striae 

*S'. galapagoenais G. R. Waterhouse 

— Somewhat shining, pi othoracic punctures very coarse, sides of prothorax 

always arcuate and somewhat narrowed towards base; punctures of 
elytral striae very coarse and of intervals also quite coarse especially 
at base -a's'. g. punctipenms, new subspecies 

G. General surface smooth and even, without elevated intervals or carinae; 
punctures of pronotum fine, of elytra generally obliterated or very fine 
and vague 9 

— General surface markedly sculptured, elytral carinae prominent, at least 

on declivity; punctures of pronotum coarse or moderately distinct, of 
elytra evident at least in striae 7 

7. Pronotal punctures coarse, strial punctures very evident, those of in- 
tervals or carinae distinct, fine and numerous; general surface subopa(iue, 
legs red - .8 

— Pronotal punctures numerous and but moderately coarse, strial punc- 

tures obscure, those of intervals or carinae very fine or more or less 
obscure; general surface feebly shining, legs rufopiceous to black . 
..... ..*v. longulum, new species 

8 Head and pronotum coarsely, appioximately punctured; prothorax broad- 
est at base and modeiately convex, elytra elongate cordate, the sulci as 
broad as intervals, the punctures of both about equally distinct ,. 
. ... ... A" crthrK'olUs, new species 

— Head and pronotum coaisely, densely, but not approximately punctured, 

prothorax broadest behind middle, very convex, elytra subcoidate, sulci 
narrower than intervals and with punctures ol latter V('ry hue, much 
smaller than those of striae, suitace somewhat scuiceous 
. - . . . . »S' ohi'.suNi, iH'W species 

i). Narrower, more oblong, prothorax widest behind middle, sub's rounded 
.. htrvupiluv} G R Waterhouse 

— Broader, more ovate; prolhorax widest at base, aicuately narrowed to 

front ... N linclli Blau 


(ienus Parepitragus (’asey 

Parepitragu^i Casey, 1907, Proc. Wash Acad. Sc, IX, p 578. 

This J4'c‘iius was seiiarated by Castw tiie extensive American 

genus Epitrayvs. 


Parepitragus fuscipes (LatreiJle) 

Epitragus fusvipcs Lvtueti.ij:, 1833, Ilumb et. Bonpl. Voy. II, p. 64, 1 . 34, fig. 5. 

Of moderate size, elongate, dark piceous; elytra, antennae and legs 
rufopietious ; sub-glalirous, the upper surface sparsely clothed with 
very minute hair, the undersurface a bit more evidently pilose. Head 
feebly convex, moderately jmnctured, the cpistoma more finely and 
densely punctured and ftiebly produced at the middle with truncate 
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apex ; eyes convex, prominent, coarsely I'aceted witli sliarply d(‘lined 
sui)raorbilal ridf>e in front ; antennae with outer sepjments hardly 
broader than those in front and extendinj^ to liind angles of ])rothorax. 
Prothorax over one-third l)roader than long, a])ex transverse with 
tront angles obtuse, not j)ro,iect ing, base Insinuate with well defined 
median lobe, sides very feebly arcuate from base to beyond middle 
thence more rounded and convergent to apex, hind angles sharply 
rectangular; disc moderately convex, evidently but not closely i)unc- 
tured, a bit dens(‘r laterally, a very feeble median longitudinal im])res- 
sion in front and well marked basal impressions between middle and 
hind angh^s. Scut(‘lluni small, rounded. Elytra thr(‘e-eighths longer 
than broad and two and two-thirds longer than prothoi*ax and about a 
fourth broader at base than prothorax, sides almost straight to ])Os- 
terior tliird tlumce aivuate to apex; disc convex, striato-iuinctate, the 
])unctiires coars(‘ and well spaced ]>asally and rapidly finer towards 
a])ex, intervals f(‘(‘bly convex and finely and irregularly punctured, 
the sutural interval depressed towards a})ex, and the entire apical 
area dull and o])a(pie in contrast to the shiniiig basal portion. Be- 
neath more or less densely i)unctured especially on abdomen. All 
tarsi with tufts of long dense pubescence beneath. Length 12 mm., 
breadth 4. To mm 

This species has not bc'cn ])reviously recorded from the (Jalapagos 
Islands The single' s])e(*imen from which the descri])tion was drawn 
was collected on Lliatham Island, A])ri1 IS, hy i\I. Willows, 4r., 

of tht' Tem]>leton Crocker Ex]>edition of lh‘12. It was carefully com- 
]>ared with spc'ennums ol* J*. fuscipvs in the British .Museum of Natural 
llistoiw collection ami found to agree pertectly. This s]a‘('ies which 
was described as from the Lnited States of Colombia, is iiste'd in the 
Junk (hitalogus Col(‘o]>t('rorum by Hans tlebien as in the genus Epi- 
h'itpns wlu're it was originally plact'd. Dr. Blaii*, in ri'arranging the 
J>ritish ]\Ius('um species, ]>laced it in Casey's genus Earepii ragus. It 
most certainly posse'sses the essential charact(*rs used hy Casey in de- 
fining his genus su(‘h as tlu‘ j>i*oduced e])istoma, con\(‘X, ])i’ominent and 
coarsely fac('te(l eyes, with distinct supraorliitai ridge, the iirothorax 
truncate ant('ri()rly with front angles obtuse and not ])rominent, and 
the tarsi with tufts of long dense pubescence beneath. 

Genus Ammophorus Guerin-Meneville 

Ammophorus GCeuin-Micnkvh i.e, 1830, Voyage Coquille, Ent , II, p. 94. pi. 4, 
tig. 4. 

Amrtiophorufi Guerin-Mt^neville, Solier, 1838, Anns. So(‘ Ent Fr , VlIT, pp 31- 
40, pi. 2, fig. 1-5. 

^clenomma Solier, De,7Ean, Cat., ed, 2, p. 183. 
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The genus Ammophorus is well defined by Sober. It belongs in the 
tribe Scaiirini and is supposedly most closely related to the three Cali- 
fornia genera : Eulahis Esclischoltz, Epayitius Leconte and Apscyia Le- 
conte, which have been monogra])hed l)y Blaisdell (19*12). It is sig- 
nificant that all of these genera are confined to tlie westei’n coast of 
the Americas and the adjacent islands, Ammophorus to South Aituu-ica, 
and the others to North America. No close relatives or intermediates 
ai’e to be found in intermediate territory. 

Amnophorus, though based iii)on a mainland South American 
species, A, peruvianus, Guerin-Mencville, the genus is extensively rep- 
resented in the (Lilapagos Islands and as characteristic a coleopterous 
genus of the Archipelago as iiiv Stomion and PcdonocceSy wliicli arc 
restricted to it. Five good species have been described to date from 
the South American continent: A. peruvianus (ruerin-Menevillc in 
1884, from Peru; A. costatiis (Jiierin-iMeneville in 1884, from Peru; 
A. ruhripcs Sober in 1838, from Peru, also listed from Chile; .1. 
spinolae Sob(‘r in 1888, from Peru; and A. denticollis Boheman in 
1858, from Panama. Boheman also descril)ed A, insuJaris in 1858, from 
Hawaii (Sandwich Islands). This last also occurs in the (Jalapagos 
Islands and I am confident was carried from tlu're to tlie Hawaiian 
Islands within historic times, probalily in the gravel liallast, by whalers. 
It is definitely known that these regularly visited the Galapagos 
Islands for cargoes of tortoises for food, and later visiled the Hawaiian 
Islands, to try out their catch of whale blubber. Its ])resent distribu- 
tion in the latter Archi])elago is extremely local, lU'ar Waikiki on the 
outskirts of Honolulu. This locality is also close to the old whaling 
anchorage region. Another interesting fact in this connection is that 
Ammophorus insularis Boheman was not recovered in the Hawaiian 
Islands until quite recently. Neither Blackburn nor Perkins, who col- 
lected extensively in the Islands, found it. 

The described Galapagos Island species are A, galapagocnsis, A. 
bifoveatus, and A. ohscu7nis, all described in 1845 by G. R. Waterhouse 
from material collected by Charles Darwin ; A. cookoni C. Waterhouse, 
described in 1877 ; and A. caroli Linell which is an undoubted synonym 
of the preceding, descri})ed in 1898. The California Academy of Sciences 
has a very large series of specimens from the Galapagos Islands, col- 
lected in the 1905-1906 Expedition of the Academy and the Templeton 
Crocker Expedition of 1932. Among these are representatives of all 
described species from the Islands as well as a number of species which 
I consider as new and which will be described in this paper. The 
Waterhouse types are in the British Museum of Natural History. These 
have been critically studied and specimens from our own series care- 
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fully compared with them. 1 also have a larj:^e series of A, insularis 
Boheman from the Hawaiian Islands, most oT which were collected by 
myself and four of the South American mainland species, three of the 
latter kindly presented by the British Museum through Dr. Blair. One 
of these l)ein" undescribed, will b(i defined in this paper. Inasmuch as 
many of the species are (piite varial)le, are in fact in pro(*(‘ss of modi- 
fication, certain individuals of one species often ai)proach (piite closely 
those of other sp(^ci(‘s. These are oftem hard to sef)arate but typical 
specimens of all Rood species are quite distinct. 

Ammophonis galapagoensis 0. R. Waterhouse 

Plate IV, figure 1 

Ammophorus ffalapagoensis G. R. Waterhouse, 1845, Ann Nat. Hist., XVI, 
pp. 80-31. 

Ammophoj'Ufi qalapagoensis G. R. Waterhouse, C. Watekuoi sk, 1877, Proc. 
Zoo. Soc , V, p. 82. 

Ammophot'us gahipagocnsxs G. R. Waterhouse, Linell, 1898, Proc. U. S Nat. 
Mus., XXI, p. 263. 

Ammophorua galapagocnsis G. R Waterhouse, Mr'jciii.r.K, 1925, Zoologica, V, 
no. 20, p. 236. 

]\loderately small, compact, shiniiiR, iiiRro})iceous with mouthparts 
and leg’s rufopiceous or rufous. Head with front fe(‘bly concave, fim^ly 
and rather closely iiuncturtHl in front, more coarsely ])unctured and 
strigose behind; antemnae cylindrmal, slightly wid(u* outwards, third 
segnumt transverse. Prothorax aliout one-fifth wider than long, widest 
in fj’ont ol‘ middh‘, apex broadly emarginatc, base feebly arcuate, 
sid(^s broadly rounded, gradually narrowed liehind and sinuate to 
well defined ri'ctangular liind angles and abruptly sinuate in front 
before the prominent and feelily a(»ute front angles; disc evenly 
convex, finely and rather closely ])unctured and more or less con- 
spicuously rugose. Klytra twic(* as long as jirothorax, one-fourth 
longer than broad, transverse at base, with prominent and acute 
humeral .spines at outer portion of liasal margin, side's abruptly 
sinuate beliind spines but IVebly arcuate at middle and gradually 
and evenly rouiuh'd at ap('x; disc moderately (wenly convex, deeply 
and regularly suleate, strial punctures round and shallowly impressed 
at bottom of sulci ; the intervals narrow, carinate, prominent, feebly 
sinuous and with minute, sparsely placed punctures on summits. Be- 
neath, the prothorax coarsely and sparsely punctured and o])aque, the 
afterbody shining and coarsely and moderately closely punctured 
except last ventral segment which is rather finely ])unctured. licgs 
robust, fore tibiae considerably wider outwardly and with edge 
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regularly margined with closely plaeed, short setae, licngth 6 mm., 
breadth 2.5-6 mm. 

Type, collected by Charles i>arwin. in the British Museum of 
Natural History. 

Ammophorus galapagoensis subpunctatus Van Dyke, new subspeides 

Plate IV, figure 2 

Himilar to above but smaller, with the pronotal punctures fine and 
sparse though regularly i)laced, the general surface alutaceous and 
the median and lateral discal impressions evident though faint. Elytral 
stria] punctures distinct but Jess clearly defined than in the typical 
species. Ijength 5.5 mm., breadth 2.4 mm. 

lloJoiype and several para1y]>es from a series of nine specimens 
collected by F. X. Williams near Wreck Bay, Chatham Island, in 
October 1905. 

Ammophorus galapagoensis laevis Van Dyke, new subspecies 

Plate IV, figure 3 

Still smaller than the i)recediiig subspecies, with the prothorax 
narrower, the pronotum smooth and shining, the surface, however, 
finely alutaceous and with very minute punctures. The elytra have 
the intervals less elevated and sharp and the strial punctures more 
or less obsolete. J length 5 mm., breadth 2.25 mm. 

IloJoijfpc and six pai*atypes collected by F. X. Williams near 
Wreck Bay, Chatham Island, in July 1906. 

The typical form of A. (faJapagoensis is represented in tht‘ (collec- 
tion of the California Academy of Science's by a seri('s of eight. si)eci- 
rnens collecied near Wreck Ba\, Chatham Island, in Octolx'r, 1905, by 
F. X. Williams. Tliese were taken in the same region as wen' tlu' sub- 
sj)eci(*s and many of tliem at the same time. Though the three forms 
are morphologi(*a]ly distinct and ivadily separat(‘d, there are inte'r- 
gradcs which show that tiny are but variants of one sjx'cic's. The spe- 
ci(^s as a whole is quite n^adily iwognized by its small and compact 
form, shining appearance, type of pronotal ])unctuation, mostly fine' 
though strigose also in tyi)ical form, elytra very transverse' at base, 
with prominent humeral angles and shallowly imi)ressed strial i)unc- 
tures as well as by having antennae that are more cylindrical thati 
usual and with the third segment definitely transverse, a character 
peculiar to the species among island s])ecies and only approaclnxl 
by A. coslntus among the mainland species where the segment is 
about as long as broad. 
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Ammophorus simplex Van Dyke, new speeies 

Small, eom])aet, dull, black with mouth [)arts, aiileniiae, and le^^s 
rufous. Head obscurely alutaecmis, transversely imj)ressed at fronto- 
clypeal union; cly])(‘us finely, si)arsely, roughly })unctured, front flat- 
tened, coarsely })ut shallowly and moderately closi^ly punctured ; anten- 
nae almost reaching’ hind angles of prothorax, subcylindrical, third S('^- 
inent as lon^ as broad. Drothorax about one-fifth broader than lon«’, 
widest at middle, apex shallowdy emarj^inate, l)ase feebly arcuate, sid('s 
arcuate from a])ex to posterior fourth, soin(‘\\hat straij^'ht at middle, 
suddenly narrowed and sinuate to the distinct rectanjj^nlar hind angles, 
the front angles slightly obtuse, rounded at apices and not delimited 
by constrictions from ai>ex or sides; disc feebly shining, minutely alu- 
taceous, rather evenly convex, finely and si)arsely but sharf)ly j)unc- 
tured, with well mark(‘d triangular imj)ression near base at middle, and 
vague lateral impressions. Elytra twdce as long as prothorax and one- 
fourth longer than l)road, sulhransversc at base, humcuail spin(*s small, 
sides but moderately arcuate, almost paralh^l and evenly rounded to 
apex; disc somewhat tlattened at middle, (‘venly convex at sides; striae 
shallowly impressed with punctures of moderate si/e, regular, some- 
what close and dei'ply impressed, intervals feebly elevated, convex, 
not at all earinated and with sutural as ])rominent as rest and punc- 
tures very fine and obscure. Beneath with prothorax coarsely punc- 
tured, the abdomen rather finely and sparsely ])unctured and shining, 
the last ventral s(‘gment very finely and closely puncturc'd. Legs robust, 
fore tibiae considerably ex]»anded outwardly and with short spines 
irregularly [)lac(‘d along outer margin. Length 6.75 mm., breadth 6 mm. 

lloloiif'pv and three paratypes, collected near Wreck Bay, Chat- 
ham Island, during danuary, 1906, by F. X. Williams. 

This small s])ecies is one of the most distinct of the genus. It is the 
only oiu' that has the striae shallowly imi)ressed and the intervals but 
moderat(‘ly elevat(‘d and evenly convex, not in the least degree (*arinate. 

Ammophorus insularis Boheman 

Plate IV, tiffure 8 

Ammophorus insulans Bookman, 1858, Fregatleii Euj-eiiios Resa, I, p. 80, 

Bather larg(\ somewhat flattened, subopacpie, black or piceous with 
rufous mouthparts, legs and undersurlace. Head with front convex 
and very coarsely and deeplv as well as closely |)unctur(‘d, ch pens 
finely punclur(‘d, granulate aiul alutaceous; antennae gradually 
wider outwardly, feebly compressed, and with third segment ])er- 
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ceptibly longer than broad and almost as long as the two following 
segments united. Prothorax one-fourth broader than long, widest 
at middle, apex deeply emarginate, base broadly arcuate, feebly 
sinuate near hind angles, sides well rounded, narrowed posteriorly 
and sinuate' to wc'll marked rectangular hind angles, and continu- 
ously arcuate forwards to prominent rectangular front angles; the 
disc somewhat flattened with a triangular impression at middle 
near base and shallow impressions on either side, and coarsely, 
closely and somewhat cribratcly i)unctured, especially at sides. Ely- 
tra twice as long as prothorax and three-tenths longer than broad, 
suddenly narrowed at base, humeri w(dl rounded and with minute 
spines, sides feebly arcuate, gradually rounded to a])ex; disc som(‘- 
what flattened, moderately silicate, the strial ])unctures round, 
deeply and closidy placed, intervals i)roiiiinenl, moderaltdy cari- 
nate and with a row of small but distinct punctures along crest. P>e- 
neath shining, coarseh and closely punctun'd in fj‘ont, less coarsity 
and more widely punctured behind, the last vc'iitral segment witli finer 
and closer punctures. Jjegs moderately robust, ])roportionally longer 
than in ])receding species, front tibiae anuialii, gradually wider out- 
wardly and sparsely margined on outer side with short sttaci. Length 
8-9 mm., breadth ^5.5 mm. (Uoheman gives the length as 5 nun. but 
most specimens in a v(‘ry large series from the t>’])e locality, the 
ITawaiian Islands, as well as s])ecimens from (diatham Island, average 
much larger.) 

Type, presumably in Swedish National Museum at Stockholm. 

This species on the average is much the largest ot* the genus. Its 
characteristic features aside from size a]*e the discrete lyoe of jiroiiotal 
punctuation, moderate degree of elytral sulcation with tl e strial ])uiic- 
tures round and deeply impressed, the four jirothoracic angles well 
marked and the humeral si)ines minute. 

There is a specimen in the British Museum of Natural History 
from Boheman, presumably from the original type seri(‘s, which I 
examined. 1 have also studied a large series from the Hawaiian Islands, 
considerably over a hundred, most of which I collected myself near 
Waikiki, Oahu, during January 1-16, 1923. The California Academy 
of Sciences also has a series of eighty sjiecimens that wm-e collected 
near Wreck Bay, Chatham Island in the Gala])agos Islands on various 
dates during Octolier 1905, and January and February 1906, by F. X. 
Williams. These latter specimens cannot be separated from those col- 
lected in the Hawaiian Islands. There is also a small seri(*s, five sp(H*i- 
rnens, collected near Villamil and Iguana Cove, South Albemarle 
Island, in March, 1906, by F. X. Williams, which differ but slightly 
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from the preceding* as for instance in having the el^ytra less elongale, 
more broadly rounded at sides and apex, with the int(*rvals less i>r()- 
nounced and the hind angles of j)rothorax in one or two s])ec 5 iinens 
somewhat acute. These 1 consider l)ut sliglit variants, not worthy of a 
distinctive name, but showing a tendency towards instability. Jt is my 
belief in view of the fact that the Hawaiian colony is small, localized 
near Waikiki beach on the outskirts of Honolulu and near th(‘ site of 
the old whaling station, that the colony owes its existence to the whal- 
ing industry. It is a known fact that the w^halers during the nineteenth 
century, perhaps earlier, I'recpiently visited the (lalapagos Islands and 
there s(‘cured a cargo of th(‘ giant tortoises w^hich they us(*d for food 
on their various ei'uises. They also, no doubt, at times shov(‘lled soim^ 
of the gravel, containing either larvae or adult l)eetles, fi’om near the 
shore or ])erhaps from Wreck Jhiy itself on (hiatham Island, into tluhr 
vessels lor ballast, later to lx* (lum])ed ov(‘rboard to make room for the 
casks of whale oil wliich were tried out on the adjacent Hawaiian main- 
land. The larvae and beetles readily lloated to the shore* and established 
th(*niselves. Tlu* tirst s])ecim(‘ns in Ihuvaii, wau^e those* take*!! by the ce)l- 
h'ctors e)f the* Swa*dish frigate En(f(n\( and de*scri])eel in 1858 by 
Hoheman as fremi ‘Hnsula Oahu (Honolulu).’^ It is surprising that no 
spe‘cimens e)f the species wa*re colle*cte*eI liy Blackburn or Perkins and 
mem* surjirising that neither list(*d the s])ecies in their comprehensive 
w’Oi'ks deialing with the Haw’aiian Ceileoptera fauna se*e*ing that it had 
beem de*finite'ly state*d to be frean these islands. Its tirst receivery since* 
the time e)f the* Ah/ e/e nu\ w^as on April 5, 1920, wdum Horace Shar]) of 
Honedulu took a numlier of spe*cimens in Kaimuki and gave them to 
Mr. Otte) Sweze*y wdio r(‘fe*rre*d themi to me. I had long ex])e*cte*d that 
se>me eine w'ould finel the*ni so w’as not sur])i‘iseel. In the wdnter of 1922, 
1 hael the^ satisfaction of colle*e*1ing a large sei*ie\s, mystdf, near Waikiki. 

Ammophorus blairi Van Dyke, new' species 

Biither small, dull black wdth piceous or ruiojiiceems legs. H(*ad 
obscurely alutaceous, transversely inij)re*sseel at fre)nto-cly])e*al unie)n, 
clypeus tinely gi’anulate*, front tlattened, coarsely and rather closely 
pune*ture*d; antennae about reaching posterior fourth eif prothorax, 
soiiK'W’hat e*e)m])re*ssed, thirel segmemt at least a tilth leinger than breiael. 
I^rothorax meire* than a fifth w'ider than long, w'iele*st in front of middle, 
apex bisinuate, distinctly arcuate at middle, base feebly and broadly 
ari'iiate, sides feebly arcuate from front angles and gradually nai*- 
row^ed posteriorly to hind angles, at times a bit sinuate back of front 
angles which are acute, ])rominent and extend fonvards, and suddenly 
sinuate before hind angles which are small yet rectangular; disc dull, 
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ol)sourely ahitaoeous, coarsely and rather closely yet discretely punc- 
tured, feebly longitudinally impressed at middle and with well marked 
elliptical impressions on either side. Elytra opaque, twice as lon^ as 
prothorax and one-fourth longer than broad, with humeri well rounded 
yet with minute si)ines, sides very slightly arcuate, almost straight, 
and well rounded at ai)ex ; disc convex, feebly flattened suturally, strial 
impressions moderately sulcate with coarse and round and rather 
closely imiu’cssed i)unctures, the intervals moderately and equally 
elevated, subcarinatc yet blunt at apices and finely yet distinctly 
and irregularly biseriately i)unctured. Beneath coarsely punctured 
in front, abdomen rather finely and sparsely ])unctured and shining, 
the last ventral segment as usual very finely and closely ])unc1ured. 
Legs robust, front ti])iae much exj)anded in front and outwardly 
margined with sliort s])ines. Length 7 mm., breadth 2.8 mm. 

Ilolotype^ male, allotype female, and numerous designated para- 
types from a scries of 100 si)ecimens, all from 38 miles north of 
Olmos, Peru, IVIarcli 19, 1951 (dry thorn forest), collected by E. S. 
Ross and A. E. Miehelbacher. The following additional s])eci- 
mens, all from the coastal region of northwestern Peim, have 
been studied: P^our, 15 kilometers south of Lhiclayo, March 18, 
1951 (desert, old louia) ; forty-one, 22 miles north of Casma, March 
24, 1951; two, Eten ; one, Payta. The Phen and Payta specinu'us 
were loaned for study by Dr. K. G. Pdair of the British Museum. 

This species belongs in the series with rather coarse, discrete 
pronotal j)unctures and e(jually elevated elytral intervals, including 
besides it; A. insularis, A. ruhripea, and A. peruvianus. It differs from 
the first two of these by having black or piceous h*gs in contrast to tlie 
rufous legs of tlie others; in addition from A. msularis l)y its smaller 
size, proportionally shorter elytra, more opa(pic a])i)earance, and less 
acutely elevated (‘lytral intervals ; from A. riil)ri))cs by the coarser punc- 
tuation of both front and pronotum, a proportionally broaden* pro- 
thorax and mucli smaller humeral s])ine; and from ^1. peruvianm l)y 
its narrower ])rothora\, less pronounced i)ronotal punctuation, smaller 
hind angles to prothorax, and less elevated elytral intervals. 


Ammophorus antennatus Van Dyke*, new species 

Of moderate size, somewhat elongate, subopaepie, dark piceous, 
mouthparts and h^gs rufous. Head coarsely, dec])ly, reticulately punc- 
tured, with a transverse im])ression sc])arating front from cly])eus, 
the latter finely, closely punctured; antennae very robust, subcylin- 
drical, basal scgnunits coarsely, rather deei)ly punctured, third seg- 
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inent as lon^ as broad, segments 9-10 very narrow, 3 to 4 times as 
broad as long. Prothorax very little broader than long, widest in front 
of middle, apex bisinuatc with median portion broadly ar( 5 uate, base 
also bisiniiate with feeble median lobe, sides arcuate from base of front 
angles to base of hind angles and gradually narrowed towards base, 
front angles acute and i)rominent, projecting well forwards and Imt 
feebly constricted at base, hind angles small, acute and divergent ; 
disc convex, rather finely yet deeply, dosely and reticulately punc- 
tured, with median longitudinal, lateral and generally several shallow 
minor longitudinal impressions. Elytra, dull, alutaceous, almost twice 
as long as prothorax and one-fourth longer than broad, with rather 
small humeral spines, sides feebly arcuate, broadly rounded at apex; 
disc deeply regularly sulcate, strial punctures round, d(‘eply impressed 
at bottom of sulci, intervals regular, narrow and sharply carinate, the 
sutural but little if at all elevated. Beneath coarsely, closely, reticu- 
lately i)unctured except for head and last ventral segment, the latter 
more finely and closely ]>unctur(‘d. Legs as usual. Tjength 7 mm., 
l>r(‘adt]i 3.25 mm. 

HoJotj/pp and ten paratypes, collected on Barrington Island, Oc- 
tober 19()b, by F. X. Williams. 

The distinctive characteristics of this species are its dull appear- 
ance, narrow })ro1 borax, rather fine yet deep, close, reticulate type of 
pronotal ])imc1 nation and irreirular longitudinal impressions, its robust 
and grossly punctin‘(‘d antennae and very coarsely, closely ])unctured 
frontal s(‘gments of alidomen. The.se ])eculiarities should enable it to 
})e readily sei)arated The second Barrington species, placed with A. 
Jnfoiualus is of coui'se widely divergent. 

Ammophorus cooksoni Charles Waterhouse 
Plate IV, tigure 4 

A})])}} opJiorus (ooksoni C Wvtkriioi m*., 1S77, Proo. Zoo. Soc. Lond , V, pp. SO, 
82, fig. 

Ammophoms cooksoni C Waterhouse, Men iiLiCK, 1925, Zoologica, V, no. 20, 
p. 236. 

Ammophorus cooksoni C Waterhouse, Bi mk. 1933, Ann Mag Nat Hist . ser 
10, XI, p. 478. 

Ammophorus caroli 1S92, Proc U. S Nat Miis , XXT. no 1113, p 264 

Of moderate size, subo])atiue, black, with antennae, monthpcUts 
and legs dull rufous. Head more or less llattened above, the fronto- 
<*lypeal suture obliterated and the transverse impression hen* very 
feeble: front coarsely, reticulately ]>unctured and obscurely stngose; 
cly]>eal punctuation gradually finer; antennae about reaching pos- 
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terior fourth of protliorax, robust, subcyliiidrieal, third segment 
slightly longer than broad. Prothorax almost a third wider than long, 
widest in front of middle, apex bisinuate, base almost transverse, sides 
gradually areuate from apex to })osterior fourth, thenee sinuate 
and narrowed to aeute, prominent and divergent hind angles, the 
front angles feebly aeute and ])rominent and without l)asal eonstrie- 
tions; disc oj)a(iue, coarsely and dee})ly punctured and with the 
punctures irrc^gular and anastoinosing over much of the surface*, 
the intervals also feebly strigose at times, the impressions feebly 
marked at most. Elytra almost two and a half times as long as 
])rothorax and two-fifths longer than wide, siibtransverse at base, 
humeral spines aeute and well marked, sides almost ])arallel and 
apex well rounded; disc m{)deratel\ eonv(‘X, striae* d(*e])ly im])ress(*d 
forming sulci and with [>unctun*s coarse and deep and more or less 
expanded into quadrilateral impressions filling the entire* sule*us ; 
the intervals well elevated, naire)w, and sharply carinate*d, leebly 
sinue)us, and with a few minute i)une*ture's at .summits, the sutural in- 
tervals but little elevate‘d. P>e*ne*a1h (M)ai*sely i)unctured be)th front anel 
back, the abdemien shiTiing and last ventral segme‘nt with puncture‘s 
se)me*what finer and closer than usual. Legs robust, fern* tibiae cx- 
])ande*d in fre)nt, enitwai'dly margine*el with sheirt se'tae* as usual 
Length (ave*rage) Snun., breadtli d.2r) mm. 

The Calil'ornia Academy of Scie*ne*e\s ])osse*sses ()ve*r lifty mounted 
specimens from Charles Island, the* ty]»e* leicality for this spe‘e'ies, take*!! 
eluring May, JbOb anel Octobe*!', DOf) by F. X. Williams, as well as five* 
or six s])e*cimens labe‘le*el as from Chatham Islanel. He*sid(‘s this s('rie‘s 
there ai*e twenty-thre*e spe‘e'imems fi-eim the small I’rattle* tslaiiel, take*!! 
Oeteiber, 11)05, by F. X. Williams The*se‘ 1 ])lae*e* as but a we‘ak race* at 
the me)st. The‘y are in ge*ne‘ral a bit smaller and narreiwe*!*, with pre>- 
tlioracic and ]iume*ral ang1e*s smaller, the ])re>lhe)rax with the fi*o!it 
angle's semu'what ('onstricte*d at their ])ase*s, the* siele‘s irre'gular anel the* 
disc with the late*ral impre*ssie)ns meire* evide'iit, the* e‘lytra also with the* 
intc'rvals more irregularly sinueius. All eif the* modilie*at ieins se‘em te) be 
the re'sult e>f stunting, the rae*(* be'ing in faeM but a stunte*el variety 

The sf)('cie*s, A (ooLsoni, is ver\ well niarke*d, its re)bustne*ss, mark- 
e*dly ])uncture*e] anel roughe*ne*el jii-emot urn, and de*ep)y suleate and 
quaelratedy j)une*tureMl elytra emabling it to be reaelily reeognize*d. 
Tnnell was neit acepiainte'd with the* jiaper by Chai'h's Waterlmuse, 
henice redescribed a spe'cies which had be‘e*n ele*finite*ly de*scribed 
and figureel befe)re. Tliis s])ecie\s siinulate*s the preceding but has 
a liroadcr jireMhorax, sliarper liind prothemax angle's and generally 
more pronounce^d type of sculpturing. 
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Ammophorus obscunis (J. K. Wuterliousc 

Plate IV, figure 5 

A?nmoj)h(jrys ohsrurus (I R. Watkkiioi sk, 1845, Ann Nat Hist., XVI, p. 32. 
Amviophorm ohsnn'us (1. R Waterhouse, C. W vikkhoi sk, 1877, Proc. Zoo. Soc. 
Lond., V, p. 82. 

Ammophorus ohsrurus G R Waterhouse, Linioj.l, 1898, Proc S. Nat Mus , 
XXI, p. 264. 

Ammophorus ohsrurus G R. Waterhouse, Mi tc iili u, 1925, Zoologica, V, no. 20, 
p. 236. 

Ammophorus ohsrurus G R. Waterhouse, Ri.mk, 1928, Ann Mag. Nat Ilist . 
ser. 10. I, j) 672. 

Rather small, eoni|)aet, dull sericeous, black or piceous with riifo- 
j)iceous antennae, mouthparts and lej*s. Head tlatti'iied and coarsely, 
reticulately j)unctur(‘d, two shallow im])ressions at 1‘ronto-clypeal 
union, clypiuis finely punctur(*(] ; antennae subcylindrical, third s(‘^- 
inent just perce})tibly lon^u* than ])road Jb-othorax a fij‘th })roader 
than long (in noiaiial indiviiluals, in a])noniial individuals as in th<‘ 
ty])e, almost as long as broad), widest in front of middle, aj)ex 1)isinu- 
ate, ])ase almost 1 ransvm’.si*, sides arcuati', feebly narrowed ])i)st(u*iorly 
and sinuati^ Ix'lbri' front and hind angles, angles all ]>rominent, th(‘ 
front a(‘ut(‘ and Inml r(‘ctangular ; disc eoarsidy and ridiculately ])unc- 
tui*ed, o1't(‘n with iMigai* and gioierally wdth median lia.sal and lateral 
imi)i‘(‘ssi(ms Klytra about two and a ipiartei' tim(‘s as long as pro- 
thorax and l(‘ss than twice as long as w'idi‘, liasi' sulitransvi^rse with 
humeral spini^s g(‘nerally small and acut(\ sidi's i*(‘i‘bly arimati*, 
liroadly rounded ])ostc‘riorly and almost stixiight and convi‘rg(mt 
to a])e\ , <lisc mod(‘i*at(*ly convex, de(‘pl\ sulcate, the sti'ial punc- 
tures coarst‘ and rounded oi- trans\erse, th(‘ intiu-vals wrW ekwatixl 
and (*arinat(‘ and also irregularly sinuous, tlu‘ sutural generally 
Hat though at times distimdly iHevateil, the niinuti' ])unetiires at 
the summits sparse' Heni'ath, coarsely pumHures] in front, shin- 
ing behind and wdth punctures more wddi'ly spaci'd, the last \en- 
tral segment with tine juinctiiation. begs roluist. Tori' tibiae dilated 
in Trout and with outi'r margin Tringed with slioif setae Length 
()-7 mm., bri'adth 2 o-^> mm 

This sjX'cies is a most varialile one, some specimens being ipiiti' 
d(']>au]u‘rizi‘d Thi' type in the* Ibitish ^lusi'um is suiii a s])i*(imeii with 
the jirothorax iiarrow'er than normal. Spi'cimi'ns whiiii I lound to 
agrei' with it in all I'ssential chai*act('rs wi're aUviiys Ironi Albemarle 
Island, thereTore 1 lielieve that this island, ])resumab1y near Banks 
Bay where Darwin landed, is the type locality. The most variable char- 
acters are as regards the jiroportions, the ]>ronotal sculi)turing, the 
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front £!ng:les of protliorax which may have or lack the constrictions 
at base, and the sutural intervals which may be cither flat as mentioned 
by Waterhouse or feebly elevated as in the more robust specimens. The 
California Academy of Sciences has a large series of specimens col- 
lected by P. X. Williams : 65 from Albemarle Island listed as follows, 
46 from Villamil, October, 1905 and March, 1906, 5 from Iguana Cove, 
March, 1906, and 14 from Cowley Mountain, August, 1906. In addition 
there is a series of 46 specimens from Indefatigable Island, collected 
November, 1905, and three specimens from Duncan Island, collected 
December, 1905, which I place as varieties. These all have the dull 
sericeous appearance, the generally flattened sutural intervals, small 
humeral spines and more or less characteristic i)ronotal sculpturing of 
the species. The Indefatigable Island specimens generally have the 
pronotal sculpturing much finer, with the surface irregularly longi- 
tudinally wrinkled and the alutaceous areas more pronounced, while 
the Duncan Island si)ecimens have the pronotal sculpturing more 
coarse than usual. The Lincll citation of A, ohscunis was (pies- 
tioned by Blair according to Mutchler but I am inclined to accept 
it for Albemarle Island is the home ot‘ that species and not A. hifo- 
veahis. Eden Island (8t. George Expedition) is cited on tfie au- 
thority of Blair 


Ammophorus denticollis Boheman 

Ainmophorus dvnticnllis Boiikmax. 1858, Fregatton Eimenies Resa, I. p 89 

This s]>ecies was divscribed by Boheman as having been collected 
at Panama I am inclined to doubt tliis locality and tor many reasons. 
In the first i)laee it does not belong to the groiij) to which the other 
mainland South American species do, being in fact close to several 
of those from the Galaj)agos Islands. The gtmeral distribution of the 
barren ground beeth\s of South America is as a i*ule more or less 
limited. The i)rovcn distribution of Ammophorus is north(‘rn Ghile, 
Peru, and the Galapagos Islands, the Hawaiian Islands species, ^l. 
insularis, having been carried there through the agency ot‘ man as I 
have stated previously. Panama is within the moist tropics, far re- 
moved from the arid regions. Ammophorus denticollis Boheman has 
not been collected in Panama since the original was taken as far as I 
liave learned. Other spc^cies listed from Panama by Boheman as 
Pedonocces (Tessarornma) higuhris Boheman, have since been proven 
to belong to the fauna of the Galapagos Islands, a proof that many of 
the species submitted to Boheman had wrong locality labels attached 
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to theiR. When the type of Ammophorus denficollis Boheinan, is com- 
pared with Galapagos Island species, I believe it will be found to ajrree 
with one of the sj)eeies. 

Ammophorus bifoveatus G. R. Waterhouse 

Plate IV, figure 6 

Ammophorus htfovcatus (J R Watekjioi re, 1845, Ann Nat. Hist , XVI, pp. 
31-32. 

Ammophorus bifoveatus G. R. Waterhouse, C. W\’i eriioi sk. 1877, Proc Zoo. 
Soe., V, p. 81. 

Ammophot us bifoveatus R. Waterhouse, Howard, 1889, Proc. U. S. Nat. 
Mus., XII, no 77, p 192. 

Ammophorus bifoveatus G. R. Waterhouse, Mutciilfr, 1925, Zoologica, V, 
no. 20, p. 236. 

Rather small, dull, piecous, tarsi rufopiceous. Head coarsely, shal- 
lowly f)unctured, clyi>cus more finely punctured; antennae sub- 
cylindrical, thii*d segment about as broad as lon^ Protliorax about 
one-fourth broader than Jonpr, widest in front of middh', a])ex emarf^i- 
nate or ft'cbly bisinuate, base transverse, sides arcuate and narrowed 
from base of front angles to hind angles, front and hind angles small and 
acute and g(‘nerally constricted at their bases; disc somewhat convex, 
finely but not closely punctured, with numerous irregular longitudi- 
nal rugue and faint nu'dian ])asal and well defined lateral impr(‘ssions. 
Elytra two and a quarter times as long as ])rothorax and two-sevenths 
longer than broad, narrowed at base, with humeral s])ines acute and 
distinct, sides feebly arcuate, broadly rounded at af)ex, disc convex, 
deeply silicate, punctures rounded and w(‘ll inqu’i'.ssed, without 
markedly ti’ansverse rugae, the intervals including tlic' sutural are well 
ehwated, regular and carinate Beneath coarsely and irr(‘gularly 
]>unctured in front, abdomen shining and more sparsi‘]y and less 
coai'sely ])unctured, the last abdominal segment finel\ punctured. 
Legs stout, fore tibiae but moderately dilated outw^ardly and tinely 
margiiu'd wdth very short setae on outer mai’gin. Length o o— (i inni., 
breadth 12.5-2.70 mm. 

The type locality is James Island. The Galifornia Academy has 
eighty-seven s]>('cim(‘ns collected on Decembei’ 25, lf)05, and in Janu- 
ary, DOt) by K. X. Williams. They slnnv some variation in size and 
considerable ditfi'rence in pronotal sculpturing, the pumdures \arying 
from small and si)arse to moderately coarse and i*ath(‘r dense and the 
rugae may l)e very promimuit or hardly evident The sam(‘ a])plies to 
the lateral impressions. In one small speciimm, the pronotum is smooth 
and shining, wdth ]ninctures fine and s])arse though wdth rugae evident 
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and all three impressions very marked. The California Academy of 
Sciences also has seventy-nine specimens, taken on Charles Island in 
October, 1906 and on May 15, 1906 by F. X. Williams. These are a bit 
larger than the more typical specimens from James Island, with rufous 
legs, pronotal sculpturing nearer that of A, ohscurus though with 
rugae yet belter defined with the elytral sculpturing absolutely like 
that of A. hifoveatusy not of A, ohscurus. These I would consider but 
a weak race. Besides these there are nine specimens collected on 
Barrington Island in October, 1905, by F. X. Williams, which seem 
sufficiently distinct to warrant being classed as a subs])ecies. This 
race I will define as follows : 

Ammophorus bifoveatus barringtoni Van Dyke, new subspecies 

Larger and more generally elongate than tyj)ical memb(‘rs o! A. 
bifoveatus: piceous, with antennae, mouthparts and legs rufous; pro- 
thorax proportionally longer, but one-fifth broader than long, with 
sides more feebly and i!*r(‘gularly arcua'te, the angles more prominent, 
the disc more convex and the rugae mon* numerous and ])ronounccd ; 
the elytra more elongate, with sulci decj), si rial ])unct\ircs coarsr 
and more transverse, tlu^ intervals more elevat(‘d and narrower 
though the sutural interval is but little elevated: and tin* und(‘rside 
as usual in the sf)eeies. Length 7 mm., br(‘adth J niin 

Tfolotype and eight paratypes, collected on Barrington Island, 
in October 1905, by F. X. Williams. 

This subspecies though having the forebody similar to that of .1. h. 
bifoveatus, has the afterbody much more lik(^ that of A. cooksoni. It is 
no doubt not derived from either but is an oft'shoot from the parent stock 
from which both are derived, though retaining a dominance of the 
characters which are most characteristic of A. bifoveatus. For that 
reason, I prefer to associate it with that sj)ecies rather than liave it 
stand alone as a distinct species. From A. anteunatus with which it 
has been found associated in the field, it differs widely, by befing more 
shining, having a different type of ])ronotal scul])turing, smaller and 
more normal antennae, and by lacking the very gross and close punc- 
tuation of the forepart of the abdomen. 

Ammophorus abingdoni Van Dyke, ih‘w species 
Plate IV, figure 7 

Of moderate size, somewhat elongate, dull, piceous with antennae, 
mouthparts, and legs rufous. Head with coarse i)unctures, longi- 
tudinally rugose, wilhout transverse impn\ssions in front, the clyptms 



No. 22) 


VAN DYKE: GALAPAGOS COLEOPTERA 


97 


finely arul sparsely punctate in front, antennae slii^htly coini)re.ssed, 
third segment much lonji^er than broad, scf^nients 8~10 hardly twice 
as broad as lon^'. Prothorax about one-fifth wider than lonj^^ apex 
deeply einar^inate, base bisinuate and with fec^bh; lobe at middle, 
sides more or less irre»:ularly sinuous, front angles f)rominent, acute, 
not constricted at base and extending* well forwards, hind ant»les 
small, very acute and diverjrent ; disc convex, coarsely punctured 
])Ut with ])unctur(‘s anastomosinj? to form irn'^ular lonpritudinal 
carinae. Elytra twice as lonj? as prothorax, and omMliird lonj’iT 
than broad, with small acute humeral si)iiH‘s, with sides almost 
straij«ht or very feebly arcuate and diver^iim* fi-om base to j)os- 
t(‘rior third, tluuice broadly rounded to af)(‘\ ; disc dec])ly sulcate, 
juuK'tures round or soimwvhat transvers(‘ and wm‘ 11 impi*(‘ss(‘d, the 
inl(‘i'vals narrow' and carinate and slifi^htly sinuous, the sutural int(*r- 
\al but fe(‘l)ly (‘hw'ated. Peneath coarsely and closely })uiictured, last 
ventral seoiiumt fiiu'ly and rather closely jnnictured Le^s more delicate 
than usual, esjK‘cially the tibiae w’hich are but little widened distally. 
Lentith (i.T) mm , breadth 2.7;") mm. 

JIfflotjfpr and numerous d(‘si^!iat(*d jiaratypes from a seri(‘s of sixty- 
nine specinums ('olleiied on Abingdon Island, Scjitember 18-2(), IIMIG, 
by F. X. Williams 

Tliis very distinct spt‘cies is readily ivcogiiized l)y its peculiar type 
of pronotal sculi)turin<j:, somewiiat delicate antennae, ratiier long and 
(l(‘lieaU' legs, and coarse ])unct nation of front ventral segments In 
this last ]>eculiarity, it .somewdiat res(*mbles A antcnudfus but its other 
(‘liaraeters are widiiy divergent. 


Kf.’) io Scfcifs Ob Grxi s Ammopiioui .s (U'’MON-MrNF\ ii 1 1 

1 Tlurd antennal sogineiit transverse, evidently broader than long 2 

— Third antennal segment longer than broad 3 

2 Pronotum varying from finely punctate and tinelv .‘^(rigose to more or 

less smooth and alutaeeous with fine oi minute punctures, elytial in- 
tervals equalh elevated gnlapuijornsis G li AVateihous(‘ 

-- Pronotum irregularly punctured, more dense at fioiit and back and sides; 
elytral intervals alternately elevated, strial punctures large Peru 

... .1 rostatus (tuerin-Mimeville 

3. Pronotum discretely pumduied, punctures anastomosing to a slight de- 
gree at most -- ^ 

— Pronotum coarsely punctured, rugose, striate or with puiictur('S more 

or less irregularly anastomosing . . . - - 

4. Elytral intei vals alternately elevated, strial punctures small or obsolete, 
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intervals finely granulate, humeral spine prominent; general appearance 
somewhat shining, legs rufous. Peru. , A. spinolae Solier 

— Elytral intervals equally elevated 5 

5. Pronotum more or less coarsely, closely punctured; elytra with intervals 

well elevated, suboarinate and rather finely yet distinctly punctured . 6 

— Pronotum quite small and alutaceous with punctures fine and widely 

spaced; elytra with intervals more or less convex but feebly elevated; 
the fine punctures obsolete A. simplex, new species 

6. Smaller species, 7 mm. or less in length, hind angles of prothorax small: 

elytral intervals blunt at apices, sutural intervals flat 7 

— Larger species, 8 mm. or more in length, hind angles of prothorax rec- 

tangular and rather distinct; elytra with small humeral spine, distinctly 
elevated sutural interval and with others prominent and subcarinate ... 
A. 'insularis Boheinan 

7. Body black or piceous, legs rufous .. .. 8 

— Entire body including legs black or piceous, frontal punctures coarser 

than pronotal; elytra quite rounded at base, humeral spine, intervals 
moderately subcarinate, strial punctures shallowly impressed Peru 
.. ... .., A binhi, new species 

8. Pronotum but little wider than long, moderately and shallowly punc- 
tured, posterior angles small; elytra onl> moderately sul(‘ate. the in- 
tervals quite convex, the striae and strial punctures sharply impiessed, 
punctures of occiput and pronotum quite similar Peru A ruhnjies Solier 

— Prothorax definitely transverse, densely punctured, hind angles prom- 

inent; elytra profoundly sulcate, and with strial punctures well im- 
pressed, the intervals distinctly elevated and very finely punctured 
. A. pejuvKnius (Juerin-Meneville 

9. Pronotum rugose-reticulate and deeply punctured, not striate; strial 

punctures of el.\tra large, more or less irregular and generally trans- 
verse ... ... lt> 

— Pronotum more or less stiiate and with longitudinal iiigae and finely or 

somewhat coarsely punctured ... . .. 12 

10. Prothorax almost as long as broad, pronotum rather finely yet di'eply, 

closely and reticulatcdy punctured and with numerous irregular longi- 
tudinal impressions, antennae very robust, the basal segments very 
coarsely, deeply punctured, segments 9-10 very short and transverse, 
three to four times as broad as long, elytra dull black, alutaceous 
A (nitnnuit us, new species 

— Prothorax strongly transverse, wAth longitudinal impression at middle 

of pronotum, otheiwise evenly transversely convex; antennae not more 
robust than usual, basal segments shallowly or more finely punctured, 
segments 9-10 less narrow, notTuiee times as broad as long . 11 

11. Head and pronotum very coarsely punctured, punctures more or less 

anastomosing, and reticulate, front angles rectangular, prominent, gen- 
erally not constricted at base, hind angles small; elvtral punctures very 
gross and transverse strigae separating them somewhat carinate, humeral 
spines small; legs bright rufous A. cooksoni C. Waterhouse 
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— Head and pronotum but moderately coarsely punctured, punctures close, 

somewhat anastomosing and reticulate, front angles acute, constricted 
at base, hind angles small and acute; elytra dull and alutaceous, strial 
punctures more shallowly impressed and with the transverse rugae 
separating them less elevated and not carinate, humeral spines very 
small; legs piccous or rufopiceous A. ohscurus G. R. Waterhouse 

12. Pronotum coarsely, rugosely punctured, longitudinally striate, all angles 

small and acute; elytra profoundly punctured, humeral spines small; legs 
black, tarsi piceous. Panama A. dcntirolhs Boheman 

— Head and pronotum more finely punctured and with longitudinal rugae, 

hind angles of prothorax acute 13 

13. Prothorax much broader than long, pronotum rather finely, not densely 

punctured and with ir?egular longitudinal rugae; elytra transverse at 
base and with intervals quite straight A. M^oveatus G. R. Waterhouse 

— Prothorax almost as long as broad, pronotum with obscure punctures 
but with coarse, irregular, longitudinal rugae; elytra somewhat elliptical, 

narrowed and lounded towards base, intervals sinuous 

A. ahingdorii, new species 


Genus Pedonoeces ii. R. Watcrliouse 

Pcdonocccs G. R. WyVTFiuiorsE, 1845, Ann. Nat. Hist, XVI, pp. 32-3,^). 
Tcssarojuma Boiikman, 18r>8, Fregatten Eugenics Resa, 1, p 91. 

]^ike the ^eiiiis Stomion wJiicli was also jiroiiosed by 0, H Water- 
])ouse, Ibo ^'cnus P((h))iocccs is confined in llie distrilnitioii of its 
species to tlic (Jalapaji’os Islands. 

Tliou^li luaiiy oi' the species of P('(Iono( c( s are quite distinct, the 
^*enus as a whole is a very weak one. As indicated by aterhouse, the 
main dilference between it and Jil(i})stinus is the fact that its nienibers 
are winj^less and the elytra soldered tojL»’ether. The nioiv hit»hly s])e- 
eialized species such as were .studi(‘d l)y A\ ati'rhouse are ol course 
absolutely without wing’s but some of the more genci*ali/(Ml on(*s such 
as have lieen collected in recent times have fairly large' though i'linc- 
tionhiss win^s. IMany species of lUapstinus are also flightless ami many 
have only the merest rudiimmts of wings. The two genera thus grade 
one into the other, proving that Pcdiniocccs is little inore than a sub- 
genus of the more widely spread BIa})stin}Ls. hor convenience, I will 
treat Pcdonoccvs as a distinct unit and include all of the Galapagos 
Pedininae in it, leaving the settlement of its generic status until such 
times as the trilx' can be reviewed as a whole. In the Galapagos Islands, 
tlie s])ecies vary from such generalized forms as P. innmani which 
have rudimentary wings, and cannot be satisfactorily separated from 
mainland species of Bhpsiinus. to such liighly specialized forms as 
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i*. luguhris whicli look very unlike any of the more typical forms of 
Blapstinus. 

The ^enns Blapstinus is a larg:c one found throuf^hout North Amcr- 
i(»a, the West Indies, and western and southern South America. It is 
very richly developed in the southwestern part of the United Stales, 
])articularly California, and may be equally well develoi)ed in western 
South America. In the Calapajiros Islands, there are three well marked 
<?roups of Pcdonocccs: the ^^jmhescens^* Si‘oup, the galapngoensis'' 
group, and the '' luguhris^^ group. The members of the first grouj) are 
what I ealJ(‘d generalized s])ecies, such species as have rudimentary 
wings and are in apj)earance but little different from typical forms 
of Blapsthius. The memiun’s of this group are /^ ivevmani, J\ eul- 
pcppvri, I\ jmhescnis, 1\ hlairi, I\ vaudatns, and V. uiiiformis and 
are to be found in the most northern islands as well as the more 
southern ones. A boundary line drawn to encompass them would, 
as indicated in th(‘ maj), take in all islands of tin* north, (‘ast and 
soutli, tlie outer ])oundary grou]). No s])eci<\s of Pcdonocccs have 
been taken on Abingdon, Bindloe, or Tower islands Init if any such 
are ever taken I ))elieve they will b(*long to this groii]). Tin* ""gaUi- 
p(tgo( nsis'^ group includes P. hauri, P g<d(tpagocnsis, P. morio, P. 
dnyicaui, 1\ costatus, and P. williamsi. They arc* to be found on the* 
innermost grou]) of islands; James, lnd(*fatigabl(\ Duncan, and 
Charles. If the sfx'cies, P. sjxitulatus and P. barrington, which arc* 
somewhat divergent, be includc'd, Harrington and Hood islands would 
liave to be listc*d. The most highly sf)(*cializ(‘d "Uuf/uhris'^ group in- 
cludc^s P, luguhris, P. opacus, and P. nigrinus. Its distribution is more* 
transverse, centralizc‘d in Indefatigable Island but also rc*f>resc*ntc‘d 
to th(‘ wc*st in Jervis, South Albemarle, and Hood islands. The spc'cies 
P. duncani, which 1 have included in the prwcxling group on acc'ount 
of the cwidcuit strial puncture's, might almost c*(|ually W(*ll be ]>lacc*d 
in the ^"luguhris'' group, thus would ]>roperly round out the distribu- 
tion. A study of the distribution shows that it is not haphazard but 
orderly and in line with what one would expc'ct as tin* ])rimitive Cala- 
j)agos land mass was broken up into the ju’esc'iit group of islands. 

Pedonoeces wenmani Vun Dyke, nc'w si)ec‘ies 
Plate V, figure 1 

Small, cllii)tical, rufoi)iceous, u])per surface moderately and evenly 
convex and sparsely clothed with golden ])ubc^scence. Head moder- 
ately and deeply puncturcHl, clypeus shallcwly emarginatc; antennae 
not reaching hind angles of prothorax, thii*d segment not equal 
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FIGURE 1 

Map of the Galapagos Islands, showing the distribution of the three 
groups of speeies of tlu' genus Pcdonoccfs. 
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to fourth and fifth combined, outer segments gradually clavatc, 
8-10 transverse. Prothorax more than one-fourth broader than 
long, apex feebly and base strongly bisinuate, sides almost straight 
and parallel in basal half, evenly rounded to apex in front; disc 
densely punctured with a faint indication of longitudinal striation 
in some specimens. Scutellum faintly punctured. Elytra two-sevenths 
longer than broad and about three times as long as prothorax, sides 
j)arallel for basal two-thirds, thence gradually rounded to apex; 
disc with striae finc'ly yet sharply impressed and with small and 
somewhat close strial punctures, intervals flat and irregularly punc- 
tured, the punctures almost as large as those of striae. Beneath 
coarsely and closely ])unctured in front, more finely and discretely 
so behind. Males with but slight flattening ot‘ abdomen and more 
widely dilated front tarsi, otherN\use not different from females. 
Length 4.5-5 mm., bre^adth 2.25 mm., wings jiresent but rudimentary. 

lloloiypv, and numerous designated paralypes from a serii^s of fifty- 
eight specimens collected Septemlier 24, 1905, on Wenman Island, 
by P. X. Williams. 

This species is one of the most generalized of the genus and hardly 
distinguishable from the smaller species of Blapsfinus. It is but little 
larger than the next which is the smallest in the islands. 


Pedonoeces culpepperi Van Dyk(‘, new species 

Similar to ])rec(‘ding but smaller, lighter in color, somewhat more 
evidently pilose, antennae less rolmst, the tenth segment alone trans- 
verse, the elytral striae broader and strial i)unctur(*s coarsen’ and th(‘ 
punctures of intervals much smaller than those of striae. Length 
4.5 mm., breadth 2 mm., wing two-thirds of normal length. 

llolotype and four paratypes, collected on Culpepper Island, 
October 25, 1905. 

This is our smallest species, very close to the ])receding yet definitely 
distinct. 


Pedonoeces pubescens G. R. Waterhouse 
Plato V, figure 7 

Pedonoeces pubescens G. R WATERiioesK, 184f>, Ann. Nat Hist., XVI, p. 
Pedonoeces pubescens G. K. Waterhouse, C Watiohuotise, 1877, Proc. Zoo. Soc. 
Lond., V, p. 82. 

Pedonoeces pubescens G. R. Waterhouse, Limoj.i., 1898, Proc. U. S. Nat. Mus., 
XXI, p 2Cf) 
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Pedonoeces puhesrens G. R. Waterhouse, Mxttciilkr, 1925, Zoologica, V, no. 20, 
p. 236. 

Pcdonoereft puhescens G. R. Waterhouse, Blair, 1933, Ann. Mag. Nat. Hist., 
ser. 10, XI, p. 479. 

Rather small, elliptical rufopiccous, dorsal surface evenly convex, 
finely alutaceous and sparsely clothed with fine golden pile, sometimes 
vittate on elytra. Head finely and sjiarsely jiunctured, cl^^peus semicir- 
cularly emargiiiate in front; antennae not reaching hind margin of 
jirothorax ; third s(‘gment considerably shorter than fourth and fifth 
combined, outer segments gradually clavate, tenth transverse. Pro- 
thorax over on(‘-fourth broader than long, apex emarginate, base trans- 
verse, sides (‘venly arcuate, disc finely and si)arsc]y punctured. Scu- 
tellum minut(‘ly j)unctured at apex. Elytra over one-third longer 
than broad and almost three times as long as prothorax, sides feebly 
arcuate in basal two-thirds and evenly rounded to apex; disc with 
striae finely inipi’essed and strial ])unctures rather coarse and closely 
]>laced, tlie intervals feebly I)ut evidently convex especially at sides 
and minutely as well as somewhat obscurely ]ninctured. Peneath 
obscurely rugose in front, rather finely and s])arsely punctured be- 
hind. ^lales with front ventral segments somewliat concave but not 
showing distinct i\e femoral or tibial characters. Length 5 mm., 
breadth 2.r> mm. 

Ty])e locality Phatham Island. The Palifornia Academy of Sciences 
has five s])ecim(‘ns from this island, one of which was carefully checked 
with th(‘ ty])e. Th(*y were collected October 14, P)05 and January, 
IfiOfi, by F. X. Williams. This species is slightly larger than either of 
the ])rec(‘ding spisnes, with much finer ])ronotal f)unctures and deeper 
elytral striae. 


Pedonoeces blairi Van Dyke, new spt'cies 

Modei*att‘ sized, elongate, ruloj>iceotis, disc somewhat flattened and 
clothed with very short ])ile, semicrect on elytra. Head dimsely and 
rather coarsely punctured, transversely impressed in iront of (‘y(‘s, 
elvi^eus angulately emarginate; antennae reaching posterior tliird of 
prothorax, third segment elongate but shorter than tw’o following 
united, gradually clavate from fifth s(‘gment, the tenth transverse. 
Prothorax two-ninths broader than long, apex broadly and d('e]>l\ 
emarginate, base bisiniiate, sides almost straiglit and feebly divi'r- 
gent from base to well beyond middle, tlumce roumli^d to apex; disc 
rather coarsely and densely punctured. 8cutellum finely punctured. 
Elytra three-eighths longer than broad and about two and a halt 
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times as lon^ as prothorax, sides very fee1)ly areuate and eonver- 
j^ent to apex; disc with striae well impressed, finely and elos(‘ly 
punctured, intervals (‘onvex and irregularly ])unctured with minute 
I)unetures. Beneath coarsely and lorif^itudinally ruf^ose in front and 
rather coarsely punctured behind. Males with front ventral segments 
concave at middle but without ])eculiar femora oi* tibiae. Lenj^th b- 
6.5 mm., breadth 2.25-2.50 mm. 

llolotypc and numerous desijrnated paratypes from a sc'ries of sixty- 
three specimens, collected on Charles Island, October b, 1905, by 
F. X. AVilliams. 

The s])ecies is slightly larf;:er and much more elonpiate than 
puhcsvciis, with lu'ad and ]>i*onotal f)unctures coarser and d(‘ns(‘r, ely- 
tral striae deeper, int(‘rvals convex and ])ile of (‘lytra semierect but 
not notic(Ml exce]>t under magnification. 


Pedonoeces caudatus Van Dyke, new si)eci(‘s 
Plate V, figure 2 

Narrow, elongate, rufoi)iceous, disc somewhat de])ress('d and 
sparsely (dothed with short and fulvous ])il(‘, oblicjiicdy incliiuMl oti 
elytra. Head moderately fimdy jninctured, punctur(*s w(‘ll spa(*ed and 
fimu* in front, a lransv(‘rs<* imi)ressiun in front of e\(‘s, clyptuis 
broadly ami shallowly emarginate, antennae' almost n'aediing hind 
margin of pi-othorax, third segment slightly shorten’ than Iwe) fe)b 
le)wing unite'd, graeliially clavate fre)m sexenith se'gmenit ami all le)nge‘]’ 
than bre)ael. Brehliorax e)ne-thirel broaden* than le)ng, ape‘\ l)i*e)adly 
ennarginate, base bisinuate, sieles nmre e)r le‘ss sti*aiglit and ])ai‘alle‘l 
to apical third, thene'e ai*<‘uate‘ ami nari‘e)we'd te) ape'x; disc rather 
coarsely, demsely ])unctureMl. Scutedlum finely i)une*tui‘e'd. Mlytra 
alme)st twice as le)ng as bre)a<l ami abe)ut thi'es' time's as le)ng as 
])re)thorax, sides e*venly arcuate' fre)ni base' te) nai*i*e)we‘el ami pre)- 
longed a])ex in fe'inale*, disc as in !*. hlairi e'xce'pt that pile is me)i-e' 
inclined. Beneath se)me'what ruge)se' in fre)nt and rather tine'ly i)une- 
tiu’cel behind. IMales with front ve'iitral segments tlatte'iieel and witii 
dense j)atch(*s of e'rect silk\ ])ile at midelle of f]*e)nt ami mielelh' 
thighs be'hind. Front and niielelle tarsi also more elilatenl than usual. 
Length 6-7 mm., bre'adth 2-3 mm. 

JloJotjfpc male, alloty])e^ female and numere)us designateel paraty])e‘s 
frenu a sei*ies e)f twenty-two specimens, (collected on Hood Island, 
Se])t ember 24-30, 1905 and Fi'bruary 1-14, 1906. 

Superficially this s]>eci(‘s loe)ks much like a large, me)re elongate, 
and in the female caudate specimen of the preceding species. It, how- 
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ever, has several i)ositive characters of its own such as a different type 
of clypeal ernarj^ination, broader and more i)arallel-sided protliorax, 
and strikingly diflerent sexual characters. There is considerable varia> 
tion in size and shape, the females having the apex oi* the elytra not 
only prolonged but somewhat narrowed as well. It is wingless. 

Pedonoeces apicalis Van Dyke, new species 

Somewhat similar in size and general appearance to the precedir.g 
species, P. caudaius, but duller, the prothorax somewhat broader, two- 
fifths broader than long, the i)ronotum more finely and densely punc- 
tured, the puncture's a)>proximate over much of the area, the' general 
surface alutaceous, the lateral margins very narrow, mu(*h less con- 
spicuous than in tlu' other species; the elytra with the striae more finely 
and shallowly I'ainctured and the intervals with the ])unetures less 
shar])ly defined. Length 7 mm., breadth .‘1 mm. 

Uoloi\j}K\ a uni(iue f(*mak‘, slightly immature, rufous in color in- 
stead of piceoiis, colh'cted on Tower Island, Sej)teml)er 14, DOf), by 
F. X. Williams. This female specimen has the ap('x of the elytra slightly 
extended and tin' sutural intervals conspicuously elevat(*d at ihe sutural 
angle as in the fcanales of l\ ntudatus, and di\e]‘gent. It is most readily 
se]>arated from I\ (audtiius by the broader ])rot borax, more densely 
punctured pronotum, and more finely margined si(l(‘s of ])i-onolum. 

Pedonoeces uniformis Van Dyke, new species 

Of moderate si/(‘, (‘longate, elliptical, i‘ufo]VKM‘ous, and finely and 
sparsely pulu'scent, the ])ile very short and semiei*ect on (*lytra Head 
rather densely punct lin'd, a transverse im]>ression in front of tlie eyes, 
clyf)eus triangulai'ly ('inarginate; antennat' not reaching hind margin 
of prothorax, third segment about three-fourtlis length of two follow- 
ing unitt'd, gradually clavate from sixth si'gim'iit, ti'iith ti’ansverse. 
I^rothorax one-fourth broader than long, a|)ex broadly I'lnarginate, 
base l)isinuate, sides feebly arcuati', slightly narrowc'd in front, disc 
rather coarsi'ly, densi'ly punctured. Seutellum finely ])unct lin'd Kl\tra 
two-sev(*nths longer than broad and almost two and a half times as 
long as prothorax, widest bc'hind tlu' middh', sides tei'bly arcuate and 
gradually narrowed and rounded to ajiex; disc with striai' sharply and 
deeply impressi'd and coarst'ly as well as closely and cin'iiulately |)unc- 
tiired. Heneath coarsely and rugosi'ly ])unctured in front, somewhat 
coarsely and densely ])un(‘tured behind. Length o mm , bi*eadth d.io 
mm. 
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EolotypCy a unique collected near Wreck Bay, Chatham Island, 
in October 1906, by P. X. Williams. 

This species is somewhat similar and suggestive of P. blairi but it 
has a narrower prothorax and coarser pronotal punctures, the elytral 
striae more deeply and somewhat more widely and very much more 
coarsely punctured, and the intervals more narrowly and distinctly 
elevated. It is in a way a species intermediate ])ctween the mt^mbers 
of the '*pubescens'' group and those of the ''galapagoensis” group. 

Pedonoeces bauri Linell 

Plate V, figure 3 

Pedonoeces hauri Linell, 1898, Proc. U. S. Nat. Mus., XXI, p. 265. 

Pedonoeces 'bauri Linell, Mutcttleb, 1925, Zoologica, V, no. 20, p. 237. 

Bather large, elongate, elliptical, rufopieeous, alulaceous, glabrous 
except for a few short hairs above eyes and at sid(\s and a])ex of elytra. 
Head finely, somewhat si)arsely punctured, clypeus cmarginatc at 
middle; antennae rather slender, not reaching hind margin of i)ro- 
thorax, third segment almost one-fourth shorter llian the two follow- 
ing united, gradually clavalc from sixth segment with tenth alone 
transverse. Prothorax almost one-third broader than long, a})ex broadly 
cmarginatc, base bisinuate, sides feet)ly arcuate behind, more I'ounded 
and narrowed towards a])ex, disc convt'x y(‘t soim^what tlatteru'd at 
middle, finely and quite distantly i)unctured. Scut(‘llum minutely [)unc- 
tured near hind margin. Elytra two-fifths long(‘r than wide and l(‘ss 
than twice as long as j)rothorax, sides very feebly arc\iate to posterioi* 
third thence more rounded and narrowed to apex; disc con\ex. but 
somewhat depressed near suture, striae deeply and broadly impn^ssed 
and rather coarsely but not closely imnctured ; intervals convex and 
well elevated, especially on declivity, and minutely, s})arsely ]ninc- 
tured. Beneath rugose in front, finely and sparsely ])unctured b(*- 
hind. Males differing only by having front ventral segmejits concav<' 
and fore tarsi dilated as usual. Length 6-8 mm., width 2.5-3.25 mm. 

The type locality is ('"hatham Island. The California Academy of 
Sciences has seventy-six s}>eeimens, collected in October, 1905, by P. X. 
Williams. They show considerable variation in size, ])ro))ortionate 
length, in size of strial punctures and degree of elevation of intervals, 
particularly on declivity. 

This species is the first of the robust group and is characterized in 
particular by the ratlujr broad strial impressions of the elytra, coarse 
punctures, and well elevated convex intervals. Its closest ally is /*. 
galapagoensis which lias a proportionally longer, narrower prothorax 
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with sides sinuate basal ly, somewhat coarser and deeper discal punc- 
tures and more shining surface. Its elytra are also more spatulatc, with 
more sulcate and more coarsely punctured striae and narrow and some- 
what costate intervals as well as more coarsely punctured ventral seg- 
ments and definite male sexiial diiferences. 

Pedonoeces galapagoensis G. R. Waterhouse 

Plate V, figure 4 

Pedonoeccis galapagoensis G. R. Watkriiouse, 1845, Ann. Nat. Hist., XVI, p. 35. 
Pedonoeces gaJapagoensis G. R. Waterhouse, C. Wateuiioi se, 1877, Proc. Zoo. 
Soc. Loud., V, p 82. 

Pedonoeces galapagocnsis G. R. Waterhouse, Linell, 1898, U. S. Nat. Mus., 
XXI, p. 265. 

Pedonoeces galapagocnsis G. R. Waterhouse, Mi tculer, 1925, Zoologica, V, 
no. 20, p. 236. 

Pedonoeces galapagocnsis G. R. Waterhouse, Bi.aiu, 1933, Ann. Mag. Nat. Hist., 
ser. 10, XI. p. 479. 

Somewhat elongate, robust, rufopiceous, more or less glabrous and 
shining. Head rather coarsely and somewhat irregularly and densely 
punctured, transverse impression in front of eyes, clypeus emarginate; 
antennae not reaching hind margin of prothorax, third segment as 
Jong as two following united, clavate from eighth segment and with 
tc‘nth definitely transverse. Ih-othorax over one-fifth broader than long, 
widest in from of middle, apex broadly emarginate, base bisinuate, 
sides sinuate near ba.se, arcuate forwards to beyond middle thence 
rounded and nai rowed to apex, hind angles rectangular and with fovea 
at inner side ; disc convex, densely and somewhat coar.sely punctured, 
punctures often elongate. Scutellum finely punctured. Elytra spatulate, 
about one-fourth longer than broad and over twice as long as protliorax, 
sides arcuate, gradually wider to posterior third, thence evenly rounded 
to apex; disc convt‘x, striae broadly and deeply impressed and both 
coars(‘ly and more or le.ss closely ])unctured, intervals narrow; well 
elevated and somewhat costate, especially posteriorly, also more or 
less alternatelx unecjualh elevated on declivity, and minutely punc- 
tured. Heneatli coarsely rugo.se in front and rather coarsely, some- 
what closely i)unctured behind. Males with antcu-ior ventral seg- 
ments slightly concave, a deep circular impression on last \entral 
segment, and patches of and golden ])ile on inner lace of all 

femora in addition to the usual dilated tai'si. Eength 7 mm., breadth 
3.25 mm. 

Type locality eTames Island. The California Academy of Seieiuvs 
has eight specimens collected there, January 1—4, 1906, b\ h. X. \\il- 



108 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papi-ks 


liaius. This species is, as has l)een staled, most closely related to I\ hauri 
but readily separated by the characters given. The only other species 
that might be compared with it are I\ costatus and P. nwrio. 
Pedonopccs costntus has the pronotum striate as the result of longi- 
tudinal anastomosing of coarse, close punctures and the elytra, though 
si)atulate, with the intervals unequally elevated throughout the cari- 
nate. It also is from James Island. Pcdonocccs mono from Indefatigable 
Island is more convex, ])lack(‘r, sul)opaque, with tin* elytral sulci mon‘ 
angulately im])ressed and the })unctures sonu'what obsoh'te, ami the 
intervals decidedly carinate. 

Pedonoeces spatulatus Van Dyke, new s])eci(*s 

Plate V, figure 5 

Narrow, elongate, flatteiu'd, rufopii'cous, sjiarsely clothed with 
minute and closely a])pressed ])ile Jl(‘ad coarsely and d(‘nsely piim*- 
tured, transverse iiiijiression in front of (wes, clypeus modiu'ately 
emarginatc; antenmn* almost reachiim hind margins of prothorax, 
third segment about as long as two following unitcMl, elavate from 
eighth s(‘gment, tenth segnu'nt transviu'se. rrothorax about one- 
iourth ])roadt*r than lotig, ap(‘\ broadli (‘inarginat(‘, base ti‘isinu<it<‘ , 
sides ahiiost straight and }>arall(‘l in basal half, ar<‘uat(' and gradu- 
ally narrowed to ajx'x ; disc feebly convex, coarsely ami <iensely 
])um*lur(‘d, hind angles acut<‘ Scutellum fim‘l\ ])unctui*ed Kl\ 
tra sjiatulatt*, widest belnnd nnddh*, thi*(*e-eighths longei* than brcKid 
and ov(‘7* twi(*e as long as jirothorax, si(h‘s fec'bly areuate and gradu- 
ally wid(‘r until bidiind middh' thi*ms‘ <*onv(U*gi‘nt to ratlnu* a<‘ute 
and produ(H‘d ajiex, disc with striae W(‘ll impressiMl, tinelx and 
closely punctured, intm'vals wider than striai', thi^ odd inori' <‘1(‘- 
N'ated than the (‘ven and som(*what mori* evichuitlx though obtusely 
carinate and all ininut(‘ly punctuj*(‘d. Txuu'ath (‘oarsiOy pum'tunsl 
and rugose in front and tinelx and sparstdx pum'tured behind. 
Males with antiuhoi* stiuantes shallowly com'axe and last viuitral 
segment broadly impresscsl and with a jiostiu'ior scMuicircular carina, 
the front tai'si dilates] as usual. L(*ngth (i mm , lin^adth 2.0 mm. 

lloloiypc, allotype*, aJid seven ))aratyp(‘s collect(‘d on Hood Island, 
February 1 and 4, IDOh, by F. X. Williams With this spe^cies, I have 
associated a single s])ecim(‘n from Gardner Island m‘ar Hood, collesMed 
in October IDOb, liy F. X. Williams. 

This Hat species is in ge'iieral facies more* like P. caudalus and should 
regally feillow it e^x(*ept for the fact that the elytral intervals are some- 
what carinate; they are* also more irregularly elevated. It is epiite a 
distinct species. 
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Pedonoeces barringtoni Van Dyke, new species 

Plate V, figure 9 

EIonf,?ate, ]>arall(*l sid(‘(l, more or less flattened, eoarsely sculptured, 
subopaque; ruropiceous, with antennae, rnouthparts, and legs I'ufous. 
Head coarsely and also clos(‘ly and reticulately ])un<‘turcd, trans- 
verse inii)ressioit in front of eyes, clyp(*us shallowly (‘inarginatc, 
antennae extending to ]>osterior third (jf ])rothorax, third segment 
almost ecpial in length to the two following united, gradually clavate 
from the ninth segment and without any transv(‘rse s(‘gments. J^ro- 
tliorax one- fourth })i-oadt*r than long, aja^x emarginate, base ])i- 
sinuate, sides almost jiarallel imsteriorly and rounded to apex; disc 
coarselx', closely, rc^ticulately punctured. Scutellum fimOy, closely 
punctur(*(l. l^lytra 1wic(‘ as long as liroad and almost thr(M‘ tinu'S 
as long as ju’othorax, sides almost straight and f(*(‘])ly narrowing 
to posterior third tliema^ arcuate and (*onv(*j-gent to a])ex , disc 
with striae broadl\ impr(‘ssed and with flat bottoms in w'hich the 
])unctui‘es ar(‘ coarsel\, closely, ami sliallowdy imi)r(‘ss(Ml, tlu' in- 
t(‘rvals nari‘ow', about one-third w'idth of stria(‘ and acut(‘ly (*arinat(‘. 
JbUK'atli coarsely and shallowly j)unctun‘d in front, l(‘ss ('oai*s(‘ly but 
(‘(pially sliallow’ly punctur(‘d ])ehind and <lull and rugose Front ventral 
segnumts com^avi' at middle' and last \entral segnu'ut broadly im- 
])r(‘ss(‘d. Le'ugtli b mm., lireadth 2.25 mm. 

a uniciue male, collected on Barrington Island, October 

in-24, inob. 

This \ erv distim*! species, should in a wa\ follow' the im'mbers of 
the ]}uhvscfns" gi’ou]) but the coai-.se sculptu]*ing and acute'ly carinate 
elytral interval.-’ in siute' of its flatness and parallel form throw' it neare'i* 
th(' m<‘m])ers of the hiffiihns'* grout). 


Pedonoeces morio (Ilolieman) 

Tessaromma mono Poiumw. 1S58. Frpgatteii Eugenics Resa, I, p 92 
Pedonoeces mono (Rohoniaii), C WATFKiiorsF, 1877. Proe Zoo Soc , V, p 82 
Pedonoeces 7 norio ( Hohcmaii ), Eisfi i . 1898, Proc V. S Nat Mus.XXI, p ^t)5 
Pedonoeces mono (Bolicimin), Mr'Jcni.Fii, 1925, Zoologica, V. no 20, p 227. 
Pedonoeces mono (Boheman), Bfmk, 1933, Ann Mag Nat Hist, sci 10, 
XI, p. 479. 

INfoderate si/e, rol)Ust, ])lack or dark jiie^eous, convex, glabrous 
above, Ilead fiiu'ly and rather s]>arsely i)uncttired, transverse impres- 
sion in front of eyes, elyp(‘us acutely emarginatt*, antennae almost 
reaching hind margin of prothorax, lliii'd segment sliorler than two 
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following united, clavate from seventh segment, tenth segment trans- 
verse. Prothorax almost two-fifths broader than long, apex broadly 
emarginate, base bisinuate, sides straight and parallel for basal half, 
convergent and feebly arcuate to apex, hind angles subacute and 
slightly extended backwards; disc very convex, finely and rather 
densely punctured and with head markedly alutaceous and opaque. 
Scutellum finely, sparsely punctured. Elytra very convex, aluta- 
ceous, two-fifths longer than broad and over two and a half times 
as long as prothorax, sides feebly arcuate, more rounded and con- 
vergent to apex; disc deeply and acutely sulcate, with fine yet evi- 
dent and well spaced punctures, interv als broad, carinate and with 
summits finely punctured. Beneath, coarsely and shallowly punc- 
tured in front, rather coarsely and discretely punctured behind and 
longitudinally rugose. Males with front ventral segments concave, 
last ventral segment flattened apically and a small sparse i>atch of 
yellow pile on undersurface of middle and hind femora. Length 
7 mm., breadth 3 mm. 

Boheman gives no particular island for his specimens. Blair lists 
one from James Island. The specimens in the California Academy of 
Sciences Collection which fit the description arc five specimens from 
Indefatigable Island, collected May 5, 1932, by M. Willows, Jr., of 
the Templeton Crocker Expedition. These vary somewhat in size, most 
being a bit larger than the length given by Boheman, 5^/^ mm. 

This opaque species with distinctly sulcate elytra, punctured striae 
and carinate intervals should be confused with no others. In P. costatus, 
the pronotum is coarsely sculptured, with somewhat strigose ])unc- 
tures, and elytral intervals unequally elevated. In P. lugubris and 
those species which are associated with it, the elytral sulci are im- 
punctate. 


Pedonoeces batesoni Blair 

Pedonoeces hatesoni Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p. 479. 

I have no sf)ecimens of this species before me. 

Pedonoeces duncani Van Dyke, new species 

Very similar to P. morio in shai)e and general appearance but some- 
what more elongate and less convex. Head coarsely and densely yet 
shallowly punctured and rugose, transverse impression in front of eyes 
vague, clypeal emargination acute. Prothorax two-fifths broader than 
long, apex broadly and somewhat shallowly emarginate, base markedly 
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bisinuate, sides straight and feebly divergent from base to l)eyond mid- 
dle and tlicnce areuate and narrowed to apex ; disc coarsely, closely 
punctured with most punctures longitudinally anastomosing producing 
an irregular striate appearance. Elytra three-eighths longer than 
broad, acutely sulcate with strial punctures fine but well impressed 
and close, the intervals of equal width to sulci and raised and cari- 
nate. Beneath coarsely punctate and rugose in front, more distinctly 
and discretely punctured behind. 

Holotype, a mature piceous specimen, 6 mm. long and 2.5 mm. wide, 
probably a male, a paratype of the same size Imt immature and two 
larger mature specimens, 7 mnj. long by 3 mm. wide, presumably 
females, collected on Duncan Island, the first two August 14, 1906, 
and the others December 1-17, 1905, by F. X. Williams. 

This sj)ecies belongs near P. morio as shown by its general appear- 
ance and elytra! scul])turing but its more flattened u])T)er surface and 
grossly punctured head and pronotum readily sej)arate it. 

Pedonoeces costatus G. R. Waterhouse 

Plate V, figure 6 

Pedonoeces costatus G. R WATERiiorsE, 1845, Ann Nat. Hist., XVI, p. .35. 
Pedonoeces costatus G. R. Waterhouse, Linell, 1898, Proc. U S. Nat, Miis., 
XXI, p. 2C5. 

Pedonoeces costatus G. R. Waterhouse, Min'ciiLER, 1925, Zoologica, V, no 20, 
p. 237. 

Pedonoeces costatus G. R. Waterhouse, Blair, 1933, Ann. Mag Nat Hist., 
ser 10, XI, p. 479 

Moderate in size, robust, black or piceous wdth antennae, mouth- 
jiarts and legs rufous, quite convex above, and glabi’oiis. Head coarsely 
and closely ])unctured, more finely so in front and behind, aluta- 
ceous, transversely impressed in front of eyes, clypeus broadly 
emarginate ; antennae about reaching posterior third ot ])rothorax, 
third segment fully as long as two following united, clavate from 
eighth segment, ninth and tenth .segments transverse. Ib'othorax 
about one-fifth broader than long, quite convex, apex ])roadly 
emarginate, base bisinuat(‘, sides feebly arcuate from base to middle 
thence more gradually rounded and narrowed to a])ex, hind angles 
broad and acut(‘ and projecting backwards; disc irregularly longi- 
tudinally striate and punctate. Scutellum finely punctured. YAy- 
tra over one-fourth longer than broad, and fully twice as long as 
prothorax, somewhat s])atulate in shape, humeri rounded, sides 
arcuate and well rounded to ai)ex ; di.se very convex, sulci broad and 
deep, the strial ininctures well rounded as well as well spaced 



112 


CALIFORNIA ACADEMY OF SCIENCES [Oc. Paprr« 


and well impressed, intervals narrowly carinate, the third, fifth, and 
seventh considerably more elevated than others, general surface alu- 
taceous. Beneath coarsely and densely punctured in front, more 
sparsely and more finely so towards a])cx of abdomen, and entire 
abdomen quite alutaceous. Males with front ventral segments broadly 
concave, the last ventral segment broadly excavated, the second and 
third femora with dense j)atches of yellow pile beneath and the 
first less distinctly pubescent. The females with last ventral seg- 
ment deeply impressed. Lengths 6-7 mm., breadth 2.5-3 mm. 

James Island is the type locality. The (California Academy of 
Sciences has numerous specimens from there, all collected l>y F. X. 
Williams on January 1-4, 1906. It is a well defined si)ecies because 
of its striate pronotum and elytra with alternately elevated costae and 
well defined strial punctures, it is only closely approached by the next 
species. 


Pedonoeces williamsi Van Dyke, new species 

Of moderate size, elliptical, robust, rufous (probably immature), 
very convex above ami glabrous. Head very coars(‘ly and closely 
and also cri])rately ininctured, transversely impr(*ssed in front of 
eyes, clypeus bilobed in front; aiiteniuu* extending W(‘ll back of 
middle of prothorax, third segment as long as two following united, 
gradually clavate outwards, ninth and tenth segments transv(‘rs(*. 
lb*othorax fully two-fifths broader than lojig, api‘x broadly emar- 
ginat(‘, base broadly lobed at middle, sid(‘s almost straight and 
feebly diverging from liase to middle and thence* arcuate and gradu- 
ally narrowed towards apex, hind angl<‘s almost n^ctangular , disc 
very convex, feebly longitudinally iinjiresse'd at middle with well 
marked fovea in front of scuitellum and coars(‘ly as well as cios(‘ly and 
crilirately ])unctured with tendency of punctures m‘ar middle* te) longi- 
tudinally anastomose. Scu1e‘llum with a tew eibscure punctuivs. Klytra 
one-fenirth longer than liroad and over twice as long as jireitheirax, siele*s 
feed)ly arcuate from liase to posterior third, 1h(‘nc(‘ more reiumleMl and 
rapielly narrowing to ape‘X; disc very convex, sulci broad anel de^ep, 
the* strial puncture‘s rather cleise and rounel anel meiderately impressed, 
intervals narreewly ceistate witii the third anel fifth and sewenth some- 
what meire (‘Uwated than the others, the general surfae*e shining y(‘t 
with sulci alutaceMius. Heme^ath very coarsely and uml)ili(*ately punc- 
tured in front ami rathe*r ceiarsely anel some*what clos(*ly punctureel 
t)ehind and smooth and shining. Length 6 mm., t)readth 2.5 mm. 

Ilolotype, a uniejue collected on Indefatigable Island, Octe)ber 25- 
28, 1905, by F. X, Williams. 
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This species soincwhat reseiiililes the preceding but its elliptical 
shape, very coarse punctuation on tlie UT)per surface and beneath and 
tlie sharj) carinae ol* aJl intervals should se})arate it Tlie specimen ap- 
I)ears to be sliohtly immature to judj»e from the color. 


Pedonoeces lugubris (Boheman) 

Plate V, fijnirc 8 

Trssarnmiua la(/uhris Doiikman, 1858, Frep:atten Eugeiiies Resa. T, p. 91. TaH. 

1. fiK. 5. 

Pcc1onoe(cs luguhns Rohemaii, Blair, 1933, Ann. Mas Nat. Hist, ser. 10, 
XI, pp. 479-480. 

Lar^e to mod(‘ra1(‘ si/e, robust, somewhat (‘lon^ate, dull black, with 
d(‘pressed and minute hair scattiUH'd ovm* the lu^ad and jirotliorax and 
to a lesser ext(*nt the elyti*a; anttmnae rurous and l<‘^s rufopiceous. 
Head alutaceoiis, rathm* tiiiely and discret(‘ly punctured, t]*ansv(‘rse]y 
im]>r(*ss(‘d in front of (‘1\ jxuis broadly emarmnat(‘ in front ; anten- 
nae t*xt(‘ndino' bi^yond middh* of protliorax, third se<.>'ni(mt as lon^* as 
two follow'in<> united, four otinu* se^mmmts «.iradually (*nlaru(*d to form 
a loos(‘ did) wdtli tin* (*i^htli and ninth sc'.uinents t riaii|L»ular and the 
tenth and chwiuitli s(‘^m(‘nts transveu-st* Prothoi'ax a litth' l(‘ss than 
one-third broader than loii”, apex broa<ll\ emaruinati* with anterioi* 
anuh‘s obtusi'ly j)!*oje(‘t inu*, base bisinuate with liroad m(‘dian lobe, 
hiiul an^l(‘s acuti^ and mod<‘rat<*ly jiroji'ct in** l)a(‘kwards, sides broadly 
and (‘\(udy ariniate from l)as(‘ to ap(‘X. let'bly nar]-owA‘d to front; disc 
niod(‘rately con\e\, \ my f(‘(‘])ly lonuitudinally i]]i|)r(‘ss(‘d at middhs 
alutaceous and tin<‘lN punctur(‘<l Klytra sonuAvliat sjiatulate, almost 
two-tifths lon<i‘(‘r than broad, twice as lonu as protliorax ami dis- 
tinctly narrow m* at bas(‘ than l)as(‘ of jU’othoi’ax. sidi's f(‘t‘])ly areuati', 
•»radually wddei* to bexond mid<lle tliemx' e\(‘nly rounded to ai>i<M‘s, 
disc convex thoUjLih somewhat liatt(‘ned nu‘diallx, sulci liroad and 
d(‘<‘p, th(‘ strial juinctui’cs s])ar.se and line and also obseiiri^, int(‘r- 
xals nari'owdy (‘arinat(‘ and (‘(juallx (‘it‘vat(‘<l, and moi*e or less evi- 
dently ])unctured at ajiii'cs with miniiti* ])um'tur(‘s, the mmeral 
surface dull and alutact‘ous as are th(‘ h(‘ad and pronotum Px- 
neatli dull, coars(‘ly, (dosely, umbiiicately pum^tuiH^d and riiuosc* in 
front, less coarsely puncture<l lH‘hind as far as last abdominal seo-ment 
wdiich is still inoiv finely imnctunHl. Males much small(*r than fmnales 
wdth front femora dilate<l and anterior tibiae broadly and triangularly 
dentate wdthin at middle and with a 1\wv short spines in front of dimta- 
tion, the abdommi longitudinally impnxssed at middle, and last s(‘u- 
nient l)roadly and dee]>ly im]n*essed and rounded at a])(‘x ; femahxs w ith 
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all tibiae normal, the abdomen not impressed in front and last ventral 
segment impressed only near apex and with latter somewhat blunt. 
Males, length 6.5 mm., breadth 2.5 mm., females 8-10 inm. length by 
an average of 3 mm. wide. 

The specimen so well illustrated by Boheman was evidently a large- 
sized female. The species was also listed by Boheman as from Panama 
but according to Blair was probably so listed in error, the real locality 
being one of the Galapagos Islands. Blair listed nine specimens from 
Eden Island, a small island near Indefatigable, and one from Inde- 
fatigable. The California Academy has two specimens from Inde- 
fatigable Island, including one fully as large as that figured by Bohe- 
man, one collected on Abingdon Island, September 8-23, 1906, and a 
large scries, eighty specimens of average size, from various places in 
Albemarle Island : Villamil, Iguana Cove and Bank’s Bay and a series 
of nine much smaller s})ecimens, 5 mm. in length, from Albemarle 
Island, collected in ]\Iarch and Ai)ril, 1906. With these smaller speci- 
mens I have associated one from TIood Island, collected S('ptember 
24r-30, 1905, not apprccialfiy distinguishable. All of the above were 
collected by F. X. Williams except the largest female from Indefatigable 
which was collected May 4, 1932, by JM. Willows, Jr., of the Templeton 
(docker Expedition. 

This sooty black spc^cies is a very distinct one and apparently only 
approached by two species, possilJy offshoots isolated each on one of 
the smaller islands, P. duncani on Duncan Island and P. opaens on 
Jervis Island. 

Pedonoeces opacus Van Dyke, new species 

Similar in general appearance to the above but both sexes are of 
about the sanui size as Ww males of P. luguhris, the difleremtiating 
features being that the ])nnctiui1ion of the head in P. opacus is coarse 
and much denser; that of the pronotum very much coarser, approxi- 
mate, and somewhat aciculatc; the hind margin of prothorax less 
deeply eniarginate near angles thus reducing the prominence of the 
middle lobe and the extent to which the angles themselv(*s project 
baclrw^ards; the carinae of the elytra less sharply carinate and more 
evidently and irregularly creniilate at apices, and the general surface 
duller and in general less evidently alutaceous. In the males, the 
front femora are dilated and angularly arcuate along the outer mar- 
gin as in P. luguhris l)ut in the front tibiae are normal ; there is also 
often a tuft of i)ile on the posterior face of the middle femora near the 
base which seems to be absent in the other. Male, length 6 mm., 1)readth 
2.5 mm., female, length 6.5 mm., breadth 3 mm. 
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Ilolotype male, allotype female and two paratypes, male and female, 
all collected on Jarvis Island, December 18 - 20 , 1905 . 

The coarser sculpturing of head and pronotum, less sinuation of 
hind margins of prothorax, less sharjily defined elytral carinae, and 
generally duller appearance should place this species apart from P. 
lugubris. 


Key to Species of Genus Pedonoeces G. R. Watehiiolse 

1. Elytral intervals flat or feebly elevated at most, striae fine and shallow; 

sparsely pilose; rather small and with rudimentary wings 2 

— Elytral intervals well elevated, convex or carinate, striae deeply im- 
pressed or sulcate .4 

2. Pronotal punctures very fine and well separated, elytral striae quite dis- 

tinct and rather coarsely, closely punctured; general surface alutaceous 
and finely, sparsely pubescent P. puhescens G. R. Waterhouse 

— Pronotal punctures rather coarse, deep and close, elytral striae finely 

impressed and rather finely punctured; general surface more uniformly 
pubescent 3 

3. Strial punctures variable but those of intervals almost as evident as those 

of striae P, wemnani, new species 

— Strial punctures distinct and close, those of intervals very fine, elytra 

more or less shining P. culpcppcri, new species 

4. Elytral intervals merely convex, not sharply carinate 5 

— Elytral intervals evidently carinate 10 

5. The intervals but moderately elevated and convex, striae and strial punc- 
tures fine, general surface more or less pilose under magn 6 

— The intervals well elevated but convex or blunt at api(‘es, striae broad 

and deep, punctures coarse..... . .8 

6. Prothorax two-ninths broader than long, sides somewhat arcuate, strial 

punctures of elytra fine and interstrial punctures very fine but distinct, 
elytral apex normal T\\ hlairi, new species 

— Elytral apex prolonged or caudate in female . 7 

7. Prothorax one-third broader than long, pronotum densely punctured but 

with punctures not contiguous, the lateral margins very distinct, rather 
broad, strial punctures of elytra rather coarse Hood Island . 
P caudatiis. new species 

— Prothorax two-fifths broader than long, pronotum densely punctured and 

punctures more or less contiguous, the lateral margins fine, strial punc- 
tures of elytra fine and shallowly impressed. Tower Island 

P, apicalis, new species 


8. Pronotum somewhat coarsely, closely punctured, strial punctures approxi- 
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mate, intervals very finely punctured, surface minutely pubescent 

P. uniformis, new species 

— Pronotum very finely, not closely punctured, strial punctures coarse and 

well spaced, surface glabrous 9 

9. Prothorax one-third broader than long, punctures fine, surface dull and 
alutaceous, sides more or less straight and parallel behind; elytra with 
sides parallel in front, intervals rather unequally elevated and always 
well rounded at summits; male femora simple P. hauri Linell 

— Prothorax less than one-third broader than long, punctures fine but deep, 

surface shining, sides sinuate behind, elytra subspatulate, intervals 
equally elevated and subcarinate; male femora with patches of erect 
golden pile P. galapagoensts, G. R. Waterhouse 

10. Elytral .sulci distinctly punctured .. .. 11 

— Elytral sulci without distinct punctures. .. ... 17 

11. Somewhat flattened, narrow and elongate species, pronotum rather 

coarsely, very densely punctured 12 

— More or less elliptical and conspicuously convex species. . 12 

12. Shining, pronotal punctui'es dense and sharply impressed, elytral in- 
tervals unequally elevated P spatulatus, new species 

— Subopaque, pronotal punctures close but vaiiolate, elytral intervals 

equally elevated P. hurf'xngtoni, new species 

13. Pronotum aluta(‘eous and rather finely not closeI\ punctured; elytral 

intervals equally elevated in front .14 

- Pronotum coarsely sculptured, the punctures large and more or less 

anastomosing ....... 15 

14 Strial pundures fine, sulci and intervals obtuse angulated 

... P. hafrsom Tilair 

— Stiial punctures coarse, sulci broad and deep with narrow intervals 

. P mono (Boheinan) 

15. Elytral intervals equally and sharply elevated and carinate 

... ... P (lufK'fun, n(*w species 

- Elytral intei vals unequally elevated 16 

16. Pronotum soniewdiat strigose as result ot longitudinal anastomosing ol 

punctures, punctures of head disci ele; abdominal punctures rather fine 
- P. (ostatus G. R Waterhouse 

— ~ Pronotum and head very coarsely punctured, punctures somewiiat con- 

fluent but pronotum strigose, abdominal punctures (‘oarse and close 

- . P william si, now species 

17. Sooty, black species, pronotum very finely and closely punctured, hind 
angles somewhat acute, elytral costae sharply and smoothly defined, 
abdomen shallowly punctured and rugose, females often quite large 

P, lugxihris (Boheman) 

— Dull black, opaque, the pronotal punctures coar.se, contiguous and longi- 

tudinally anastomosing so as to give a strigose appearance; abdomen 
somewhat discretely punctured p. opacuSy new species 
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Phaleria manicata Bohenian 
Plate VI, figure 1 

Phaleria miamcata Boiieman, 1858, Fregatten Eugeiiies Resa, I, p 92 
Phaleria manicata Boheman, C. Watkkii()i:he. 1877, Proc*. Zoo Soo., V, p. 82, 
Phaleria manicata Boheman, Ljnkij,. 1898, Proc*. U. S. Nat Mus , XXI, p. 266. 
Phaleria manicata Boheman, Mi tciii.hc, 1925, Zoologica, V, no 20, p 237. 

Robust, ovate, sornewliat convex, testaceous with variable black 
niarkiiififs, upi)er surt'ace smooth and alutaeeous, and lateral marf?ins of 
j)rothorax and elytra densely fimbriated with lonj? yellowish })ile. Head 
very finely, sparsely punctured and transversely imf)ressed in front 
of eyes. Prothorax over one-third broadcu* than lon«\ ap(‘x broadly 
(‘iiiar^inate, base soimnvliat sinuate with feeble median lobe, sides al- 
most straiglit and parallel or feebly sinuate at basal half and mod- 
erat(‘ly arcuate and narrowc'd forwards, the disc finely and si)ars(fiy 
punctured and with a siiort long:itudinal inij)i‘(‘ssion in front of scutel- 
him and small fovea between imp)*ession and lateral anodes. p]lytra on(‘- 
fifth long’er than wide and three times as lon^ and one-fourth broadiu* 
at middle' than prothorax, sides feebly arcuatc' from base to posterior 
third and then ‘’rmlually rounded to ajiex, disc with striae well im- 
pressed, intervals convex and finely and s])arsely ]>iinctured. Be- 
neath iinieolorous testaci'ous, smooth, fiiK'ly ahita(*eoiis and very mi- 
nutely and s])a]*s(*ly jiiinctured. Th(‘ feet i-olnist as usual in jii'iius, 
fc'iiiora ])unetured and .setacc'ou.s, tibia broadly dilati'd outwardly, 
the a|)ex lobed on outer side, coarsely ])unetui*ed, mori' or less .setosi' 
and d(‘ns('l\ set with short stubby spines Length 7 mm, bi*(‘iidth 
4 mm 

This robust s])i‘eies is ipiite variable in color aTid coloi* pattern, 
ran”‘in.c^ from almost imtirely t(*sta(*eous abo\e to almost entirely blai'k, 
the lateral margins alone bein^ testaceous. The usual (*olor ])att('rn is 
for the ])i'onotum to be margined with black at aj>ex and have a broad 
band at base; the elytra to have a broad trans\ersi‘ band near base, 
which is continui'd baekw'ards two intervals wide, along the siitiiri* to 
nc'ar the* middle wdiere it becomc'S greatly expanded, often covering 
most of the disc, then narrow'ed to a sutural vitta as it aptiroaehes 
the a])ex. 

i^ohemans specimens are cited as coming fi'om the* (lalapagos 
Islands without indicating any particular island. The California 
Academy of Scicuices has a series of twenty-six more or less maculate 
specimens from Banks Bay, Albemarle Island, colh'cted A])ril lb- 17, 
1906. by F. X. Williams. This series T consider to be typical. Besides 
these, w'e have mounted a series of sixty-seven si^ecimens of a ]>rac- 
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tically immaculate phase from a series of several hundred specimens 
from Hood Island, collected during January and February, 1901), by 
F. X. Williams and a set of twelve smaller s])ecimens with a small 
fuscous blotch at the middle of the elytra, four from Barrington Island, 
October 19-24, 1905, one from (Charles Island, October 3, 1905, and 
six from Albemarle Island, March, 1906. These I consider but color 
phases of P, manicata. The genus is a wide spread one with repre- 
sentatives along the seaeoasts of the continents of both the Old and 
New World. 


Gnathocerus comutus (Fabricius) 

Trogosita cornuta Fabrictus, 1798, Supplem, Entomologica Syst., Hafnia, p. 51. 
Gnathocerus cornuta (Fabricius), Titusberg, 1814, Beshr. p. t. nya ins si. 

Gnathocerus etc., Vetensk. Acad. Handl. p. 47. 

Gnathocerus cornutus (Fabricius), Lineli., 1898, Proc. U. S. Nat. Mus., XXI, 

p. 266. 

Gnathocerus cornutus (Fabricius), Mi tciit.er. 1925, Zoologica, V, no. 20, p. 237. 

This cosmoj)olitan grain beetle which has an extensive bibliograpliy 
of wdiich I have given only the essential items, was first collected in the 
Galapagos Islands on Albemarle Island by Dr. B. Baur and recorded 
1)3^ Lineli. Two si)eciinens were also taken on Albemarle Island by 
F. X. Williams, in INlarch 1906, three on James Island, January 5, 
1906, and seven at Villamil, S. Albemarle, August 20, 1906. At llie 
last location there is a permanent settlement so it is not surprising to 
find this cosmopolitan grain beetle there. 

Alphitobius laevigatus (Fabricius) 

Carahus laevigatus Fabiuch s, 1781, Species Insect., I, p. 304 
Helops piceus Olivier, 1792. Encycl. Method Insect., VII, p. 50. 

AJphitohius picipcs Stephens, 1832, 111. Brit Mandib., V, p. 11. 

This hectic, now widely distributed tliroufrhout tlic world by com- 
merce, common in the Hawaiian Islands, was collected on Charles 
Island, May 23, IbOO, by F. X. Williams. Kleven specinusns were taken. 


Rhacius costipeimis Blair 

Plate VI, figure 3 

Hhacius cosUpennis Blatr. 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p. 480. 

This species has been but recently described and will not be con- 
sidered further here. 
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The California Academy of Sciences i)ossesses one specimen col- 
lected on Indefatigable Island, May 5, 1932, by M. Willows, Jr., of 
the Templeton Crocker 1932 Expedition. This specimen was care- 
fully compared with the type by Dr. Blair and labeled as the same. 
The undersurface is bright rufous, contrasting strongly with the 
upper surface. There are but three described species in the genus 

Genus Prateus Lc Conte 

Prateus LeConte, 1862, Class. Col. N. Amer. (Smith Contr.), p. 238; 1866, New 
Spec. N. Amer. Col. (Smith. Contr.), p. 131. 

Lorelus Sharp, 1876, Entom. Mo. Mag., 13, pp. 76-77. 

The type of Proteus is P, fusculus Le Cont(^ from the middle and 
southern states of the United States; the type of Lorelus Sharp is 
L, priscus Sharp from New Zealand. According to Champion in notes 
in the British Museum of Natural History (Collection, they are con- 
generic. Besides P. ficscAilus Le Conte, originally described from Texas, 
the genus contains nuuKTOus species described under Lorelus from 
Central and South America, New Zealand, and there are in the 
British Museum of Natural History collection, many undescribed 
species from southern Asia, Africa, and elsewhere. The general facies 
of these small members of the Tenebrionidae is that of the larger 
C r y p t o ph a g i d a e . 

Prateus dentatus Van Dyke, new species 

Small, moderately elongate, more or less flattened, rufopiceous 
above, humeri lighter, the legs and underside rufocastaneous. Head 
rather coarsely and closely punctured, j)unctun‘s almost contiguous in 
front, finely alutaceous, with feeble transverse impression in front 
of eyes; antennae almost reaching hind angles of prothorax, grad- 
ually and feebly clavate, third segment fully twice as long as second, 
fourth but little longer than broad, the fifth to tenth gradually more 
transverse and broader; eyes moderately convex, coarsely faceted, 
transv(u*se, widest above and truncate posteriorly. Prothorax about 
a fourth wider than long, ajiex broadly ernarginate and about one- 
fifth wider than base, base broadly lobed, the hind angles right and 
])rominent ; sides margined, feebly divergent from base almost to 
middle, thence arcuate and gradually roundi'd to a]>ex and provided 
with four well marked denticles, two just behind middle, one-half 
way from middle to apex and the fourth between this and apex; th<‘ 
disc feebly convex, coarsely and closely punctured and with slight 
antescutellar impression and finely alutaceous. Scutellum modei’atc 
in size, transverse and feebly punctured. Elytra about twice as long 
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as broad and three times as lon^ as prothorax, humeri rounded Init 
almost rectangular, the sides gradually yet very feebly divergent 
from base to posterior third and thence evenly rounded to acute apices, 
the lateral margin well defined; disc somewhat tlattened, coarsely 
and closely ])unctured, very sparsely and finely pilose, the individual 
fulvous hairs arising from the punctures, the humeral nmbones prom- 
inent and without evidence of striae. Beneath coarsely and closely 
punctured in front and subopacpie, more finely and distinctly ])unc- 
tured behind and shining, and \vith very sparse and minute fulvous 
puliescence. Length 4 mm., breadth 1.5 mm. 

Holoiype, a uniciue collected on Indefatigable Island, July 20 24, 
1006, i)y F. X. Williams. 

This small yet int(*rcsting s])ecies irkui c()m])aris()n with the (‘x- 
t(‘nsive series in the British Mus(‘um of Natural History Fo]l('(*tion 
was found to differ from all by having tlu^ sid(‘s of th(‘ protiiorax more 
broadly rounded, tlie mai-gins denta1(‘, and tlu' thiiMl s(‘gm(‘jit of the 
anttuinae about twice as long as the second. 

I amily ANOBIIDAE 

The ('alifornia Acad(‘my of S(M('n<*es Kxp(‘dition secui*ed but two 
species of this family. The St. (J(M)rge K.xpcslition of ISOl, eollet'ted 
four sj)ccies, two at light and th(‘ others fj*om th(‘ iKU'bage ami ]*ottiiig 
wood. Th(‘se wen* descuhlxsl 1)\ Dr Blair. 

Trichodesma denticollis TOair 

Ti'ulwdesma doiticoVis Bi.wii 102S. Ann Mas Niit Hist . S(‘r 10. vol i. i> OTTi 

This species is not rejirestmOvI in the coll(‘<dion of the California 
Academy of Sciences. 

Thaptor galapagoensis P>lair 

Tha])tor galaimgovnsia Bi.mu, H)2S. Ann Mag Nat. Hist . ser. 10. vol i, p 070. 

The (yalifornia Academy of Scicmces possesses one s})(‘(*imen col- 
l(‘cted at Academy Bay, Indefatigable Island, in Januar\', between 
18-22, 11)06, by F. X. William.s. 

Eupactus georgicus Blair 

Eui)actus georgicus Blair, 1928, Ann. Mag. Nat. Hist, ser. 10, vol. i. p. G70. 

The California Academy has om* specimen from Indefatigable 
Island, collected in November 17~1<), 1905, by F. X. Williams that is 
possibly this species. 
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Eupactus alutaceus Blair 

Eupacius alutaceus Blajr. 1928, Ann. Mag. Nat. Hist., ser. 10, vol. i, p 677. 

This sj)oeies is not ro})reseiited in tlio (‘olloc'tion of the ( 'alifoi*nia 
Academy of Sciences. 


Family BOSTRICHIDAE 
Tetrapriocera longicomis (Olivier) 

Apatc longicornxH ()i imkk. ITOf), Ent IV, nr. 77, p. If), t. 2, f IS 
Trtraprioccra schwarzi Houx, 1878. Proc. Am. Phil. Soc., XVII, p r)45, f 
Tetrapriocera lougxcornis Olivier, Einkm, 1898, Pi or. U S Nat , XXI, 

no. 1143, p. 256. 

Tetrapriocera longicornis Olivier, Mctcmiikk, 1925, Zoologica. V, no 20. p 237. 

Lint 11 mak(‘s Ili(‘ folhnvin^* nanai-ks concerning this s])t‘(*ics: ‘‘One 
(‘xamfile taki'ii on Indefatig‘al)Ie Island by tlie Albati-oss Expedition 
in 1S8S. TIh' s])eci(‘s is dist rilmtcHl fi-om souIIktii Florida and AVest 
Indi(‘s to Ft'iilral and South Anuu'ica.” i\Iutcld(‘r in irtio r(d‘ers to this 
note but adds no m^w information In the Falifornia Acadcony of 
S(*ienc(‘s Folh‘c1 i(Hi, is om' .s])ecim(»n (‘olhs'ttsl on Duncan Island, on 
l)ec(‘m))er 1, DOb, by F. X Williams This spisuineii, 1 checkisl with a 
s]>ecimen of I'd rajinoa ra frith ns L(‘sm‘ (not Fabricdiis ) . a synonym 
of /. lo)t(fief)rnh (Olivier), and fouml it to agree ]H‘i*l‘(‘(‘tly. It is also 
in ag'i‘(‘em(‘nt with tliree specimens lalxded " dont/jconiis" w'hi(*)i we 
have from Florida 


Micrapate scabratus (Krichson) 

RJnzopeitha scalndla Eiiu iinon, 1S17, Wiegin Auh l\n Xatini; . XTII, 1, 
p 87. 

Itostf ychitlus s((i}n(iti('< ( Ki ichsoii 1 , Lf.sm . 1898, Ann 8oc Knt Fi . LXVll, 
pp 596, 612, 1 221. 

Mioapate si'uhiata (KrichM)n), Li 1938, Jiink and Srlienkling Coleoi)!. 
Cat , pars 1 61. p 46 

A single spt‘cimen from Fiiatham Island, colU'cted May 

by F. X. Williams, was compared in tlu' British Musmmi ol Na- 
tural History, with a s])i‘ciim‘n determined by L(‘sm‘ as Mirra pait 
scrahatus iKriclison) and found to agree juu-rectlv. 'Fins is a wide- 
spread s])ecies, being listed from Peru, Holi\ia, and Chile. 

Amphicerus comutus galapaganus Lesiu' 

Amphicerus cornutus gahipagamis Lksxk. 1910, Bull Mus. Paiis, pp 184-186. 
A pate species G. R. Watfhiioi se, 1845, Ann. Nat. Hist , XVI, p 36. 



122 


CALIFORNIA ACADEMY OF SCIENCES [Oc. Papers 


Amphicerus punctipennis LeConte, Lineli^ 1898, Proc. U. S. Nat. Mus., XXI, 
no. 1143, p. 256. 

Amphicerus cornutus galapaganum Lesne, Mutciileu, 1925, Zoologica, V, no. 
20, p. 237. 

This insect was first cited by 6. R. Waterhouse in 1845, from Dar- 
win species. Later these same specimens were studied by Lesne and 
pronounced a subspecies. The species cornutus is widely distributed 
througliout North and South America. The weak subspecies is sup- 
I)oscdly confined to the Galapagos Islands. 

In the material collected in the Islands during 1905-1906 by the 
California Academy Expedition, there is a series of seventy si)ecimens, 
collected on the following islands: Hood, February, 1906; Abingdon, 
September, 1906; Wenman, September 24, 1906; Duncan, December, 
1905; Albemarle, April 30, 1906; and Indefatigable, January 11-22, 
1906. The specimens from Hood and Indefatigable are the largest. 
The series is (juite uniform as to sculpturing and general appearance. 

When compared with typical specimens Amphicerus cornutus 
(Pallas) of which we have one hundred and twenty-eight from various 
places in southern ('alifornia, Arizona, Texas, Utah, Florida, Lower 
California, western Mexico, and Hawaii, inemb(‘rs of the subsi>ecies 
appear to be smoother, more shining, wuth the granulations over 
the basal portion of the pronotum less })ronounced and the elytral 
sculpturing less rugose and the punctuation less coarse and better 
spaced. 


Family SCARABAEIDAE 

This important family is but poorly ref)rescnted in the Galapagos 
Archipelago, probably l)ecause of the general aridity of mucli of the 
region. 


Copris lugubris Boheman 

Copris luguhris Boheman, 1858, Pregatten Eugenics Resa, I, p. 42 
Copris lugubris Boheman, C. Waterhouse, 1877, Proc. Zoo. Soc. Lond , V, p. 82. 
Copris lugubris Boheman, Linell, 1898, Proc. U. S. Nat. Mus, XXI, no. 1143, 
p. 258. 

Copris lugubris Boheman, Mutchler, 1925, Zoologica, V, no. 20, p. 237. 

This species has not been collected subsequent to the voyage of the 
Eugenie in 1858. It may possibly never have been taken on the Gala- 
pagos Islands, for many of the species cited by Boheman were no doubt 
given erroneous localities through the carelessness of the collectors as 
has been frecpiently pointed out. 
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Ataenius arrowi Hinton 

Ataenius arrowi Hinton, 1936, Ann. Mag. Nat. Hist., ser. 10, 17, pp. 414-416, 

f. 1-4. 

Ataenius crihrithorax Blair, 1933, Ann. Mag. Nat. Hist, ser. 10, XI, p. 476. 

The California Academy of Sciences has eleven specimens of this 
species: two from Tag:us Cove, Albemarle Island, ]\Iarch 22, H)05, 
F. X. Williams, collector; two from Indefatif^able Island, May 5, 11)32, 
M. Willows, Jr., of the Templeton Crocker Expedition, collector; 
seven from Abingdon Island, September 18-23, 1906. This sjiecies 
is very close to A. cribroihorax. One of my Albemarle siiecimens has 
evident thouf^li reduced ru<i:ae at the sides of the head in front. 

Ataenius scutellaris Harold 

This beetle which is found in IMexico and the West Indies and ex- 
tends well into South America, is characterized in the main by havinj^ 
th(‘ head coarsely punctured tow^ards the lia.se and j^radually more 
finely so forw’ards and wdth the punctures fading’ out medially tow'ards 
the front; wdth the jironotum convex and rather coarsely and densely 
punctured towards the sides and more finely tow^ards the center; the 
scutellum silicate and wdth a median loimitudinal carina ; and the 
(‘lytra (piite convex, wdtli tin* humeral anj^les rectangular and toothed, 
the striae deeply imprc'.ssed or .sulcate. and somewdiat obscurely punc- 
tured and the intervals greatly elevated, wdth an irre«:ular row" of punc- 
tures on eithei* side and the median ])ortion more or less carinated 
espeidally tow\‘{rds the sidivs 

Till* California Academy of Sciences has a series of fifty-tw'o speci- 
mens, liftt‘(*n collected on Chai*les Island, Ajiril 30, 1906, tw'enty-four 
fi’om AliinjJi'don Island, Se])tember 8 23, 1906, om* from Albemarle 
Island, Api’il 24 27, 1906, and tw'chi* from Cliatham Island, January 
1906, all by F. X. Williams. 

Trox suberosus Fabriidus 

Trox sKheJosiis Fvmueii s. 1775, Systcma Eiitom , p. 31 

Trox suhrrosus Fabricius, Mi tc iiikr. 1925, Zoologica. V, no 20. pp 229, 238 

This rather large and common species of eastern Xorth America 
which has been recorded from (Vuitral and South America as well as 
the West Indies and the (^ape Verde Islands, was first reported from 
the Galapagos Islands hy Mutchler, his single specimen having been 
taken on Tow’er Island, April 28, 1923, by the Harrison Williams Gala- 
pagos Expedition of the Xew^ York Zoological Society. The ('California 
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Academy of Sciences has twenty-one s])ecimei]s : seven collected on 
James Island in December, 1905; one from Albemarle Island, in April 
1906; three from Charles Island in April, 1906; two from Chatham 
Island, February, 1906; one from Hood Island, April 22, 1932, by 
M. Willows, Jr., of the Templeton Crocker Expedition of 1932; one 
from Abingdon Island, September 18-23, 1906; and five from Villamil, 
S. Albemarle Island, March 4-14, 1906, as well as two from Cowley 
Mountain, Albemarle, August 9-13, 1905, the majority collected by 
F. X. Williams. This si)ccies has well developed wings, hence the wide 
distribution in the Islands could be accounted for. 

Trox seymoTirensis Mutchler 
Plate VI, figure 8 

Trox seymourensis Muxciii ku, 1925, Zoologica, V, no. 20, pp. 220-230, 238. 

In the California Academy of Sciences collection there are fil’ty-six 
specimens, most of which were collected at Villamil, S. Albemarle, 
August 20, 1906, by K. X. William.s, but there is one sim])ly la])eled 
‘‘Albemarle Island, April 1906,” amUher ‘‘Cowley Mt., Albemarle 
Island, July, 1906,^’ and a well-worn elytron fi-om Abing<lon Island, 
picked up Se])tember IS- 23, 1906. This s])eeies has well developed 
wings. Tlie abundance of s])eeimens from Villamil can l)e accounted 
for by the fact tliat there was a settlement tiiere and some slaughtering 
carried on. Our ('owley Mountain specimen was carefully compared 
with Mutc]iler\s type, both by Mr. iMutchler and mys(‘lf, and found 
to be typical. 

Trox galapagoensis Van Dyke, netv species 

Plato VI. figure 7 

Oblong, black, more or less covered Avith an earthen-colored in- 
dument. Head feebly convex, ])rolonged in Tront to an obtuse finghi, 
sliglitly dei)ressed at a])ex, sid(*s also strongly angulat(‘, the margins 
fimbriated and surface irregularly .studded with short setae. Prothorax 
two-fifths broader than long, apex broadly lobed at middle and wdth 
the angles prominent and jirojeeting well forward, the base broadly 
arcuate, sides lobed, feebly emarginate in front of right-angled hind 
angles, suddenly constricted at base and margined with short setae ; 
the disc longitudinally and shallowly sulcate at middle with an obtuse 
and sinuous ridge on either side, an elongate tubercle near hind angles, 
and a deep and olilique impression in front of this, the surface covered 
wuth a dense earthy colored indument through wdiich project short and 
scattered setae. Scutellum one-third longer than broad and broadly 
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sulcate in front. Elytra about oiic-scvcnth broader than long, with 
sides broadly arcuate from base to apex and margined witli short 
widely spaced setae; the disc evenly convex, with ten well elevated 
intervals, the odd the most j)rominent, and each surmounted with a 
series of small tubercles from the apex of which projects a short seta; 
the striae with a series of large, deeply impn^ssed j)it like jninclures 
with small tubercle-like elevated anterior and i)osteri()]* margins. The 
legs much as in T. Hcymoxircnsis but the front tibia with lateral s])incs 
more equal in size and closer together. The true wings appear to be 
little more than one-half normal size therefore not functional. 

Length 10 mm., breadth 6.5 mm. 

Holotype, a unique, collected Culpepper Island, in September 
1905, by P. X. Williams. 

This species is of about the same size as T. scyinourensis hut differs 
by having a very different type of elytral scul])turing as indicated by 
the more regular elevation of the elytral intervals surmounted by 
small crater-like tubercules and the regular arrangement ot* the strial 
punctures, in T. sci/mourensi^i, striae and strial punctures ap])ear to be 
absent. 

Neoryctes Arrow 

Kcoryctes Aruow. 190S, Trans. Ent. Soc. Load., p. 342 
Parapscudoryrtes Mi tchier, 1925, Zoologica. V, no. 20, pp 237-23S. 
Pseudoryctes Ltnfxl, 1898, Proc, IT S. Nat. Miis., XXI, no. 1143, p 258. 

Orycics llliger, G. R. WATERiiorsE, 1845, Ann Nat. Hist, XVI, pp. 26-27. 

The genus Xcoryctes was proposed by Arrow to replace Pseu- 
doryctfs Linell, the name of which was found to be preoccupied. 
MutchhT, not seeing tln» citation, later on also proposed a new name, 
Parapsexidoryctcs. Xcoryctes of course has priority. Linell, however, 
was the first to note tiiat the species galapagocnslP' of G. K. Water- 
house was very different from those associated under the Old World 
genus Orycics, the genus to which Waterhouse assigned it, so erected 
the genus Pseudoryctes to receive it. 

Neoryctes galapagoensis (G. R. Waterhouse) 

Plate VI, figure 5 

Oryctes galapagoenftis G. R. Waterhouse, 1845, Ann. Nat. Hi.st , XVI, pp. 26-27. 
Oryctes galapagoensis G. R. Waterhouse, C. WAXERnorsF., 1877, Proc. Zoo. 
Soc., V, p. 82. 

Oryctes galapagoensis G. R. Waterhouse, Howard, 1889, Proc. U. S. Nat. Mus., 
XII, no. 771, p. 191. 

Pseudoryctes galapagoensis (G. R. Waterhouse), Ltneix, 1898, Proc. U. S. Nat. 
Mus., XXI, no. 1143, p. 260. 
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Neoryctes galapagoensis (G. R. Waterhouse) Arrow, 1908, Trans. Ent. Soc. 
Lond., p. 342. 

Parapseudoryctes galapagoensis (G. R. Waterhouse), Miitciiler, 1925, Zoolo- 
gica, V, no. 20, pp. 237-238. 

Mr. Waterhouse does not indicate from wliat island the species that 
he described came from. Linell states that the Albatross PJxpedition 
in 1888 collected one female on Chatham Island, the female that he 
undoubtedly used for drawing up his generic description, and that 
Dr. G. Baur obtained six males on the same island. No other specimens 
seem to have been collected between that date and 1938 when Mutchler 
separated out his species, N. linelli, from the known specimens. In 
1905-1906, F. X. Williams collected fourteen specimens including 
both males and females, which run to A. galapagoensis, these came 
from the following localities: Chatham Island, July, 1906; Charles 
Island, March, 1906; and Cowley Mountain, Albemarle Island, July, 
1906. These specimens range in size from 15 mm. to 17 mm. in length. 
The wings, though present, are much reduexMl in size and nonfunc- 
tional. Besides these are four larg(' femah's, averaging 28 mm. from 
Chatham Island, July, 1906, that seem to fit Mutcliler’s species, N. 
lincUi. 

Neoryctes linelli Mutchler 

Neof'yetes Hnelh Mr n irrFK, 1938, Am. Mus Novitates, no 981, pp. 10-11. figs 
10, 11 and 12. 

The California Academy of Sciences has four specimens from 
('Chatham Island, coll(‘cted in July, 1906, In F. X. Williams. 

Neoryctes sp. ? 

Two sf)ecimcns of the same size and general ai)pearance as N, gala- 
pagoensis were collected on Indefatigable Island, one on May 2, 1932 
by M. Willows, Jr., of the Templeton Crocker Expedition, the other on 
March 1906, by F, X. Williams. These are much smoother, more shin- 
ing, in general more finely punctured, with the j)rothorax wider, and 
with the sides more broadly rounded. These I have set aside for further 
study. They may be new or merely a varic'ty of A, gaJapagoensis. 

Family PASSALIDAE 

Passalus interniptus Linnaeus 

Passalus interruptus Linnaeus, 1754, Mus. Adolph. Prieder; p. 82. 

Neleus tlascala Percheron, 1835, Monogr. des Passales, etc., p. 35, t. 3, f. 5. 
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Neleus tlascala Percheron, Linell, 1898, Proc. U. S. Nat. Mus , XXI, no. 1143, 
p. 257. 

Neleus tlascala Percheron, Metciiler, 1925, Zoologica, V, no. 20, p 238. 

rassalus inierruptus Linnaeus is a rather lar^e species which i’aii<i:cs 
from Texas to Aroentinc. Under Ihe name Neleus tlascala Percheron, a 
synonym of the above, Linell lisis a specimen as liavino Ix^on taken by 
the Albatross Expedition in 1891, on Charles Island. Xo specimens 
have been taken since. Numerous specimens coJlect(*d on Cocos Island, 
by P. X. Williams, are much smaller than l\ mterruptus, and have 
been jmoven to l)e PopUius Icnzi Kiiwert. 


Family CERAMBYCIDAE 

Tliis family, rich in South American s])ecies, has numei'ous repre- 
sentatives in the Calaf)a<;()s Archipelaj^o, some of which are also to be 
found on the South Ani(‘rican mainland Imt mo.st are rcsti'ictcd to the 
islands. 


Parandra galapagoensis Van Dyke, ucav s])ecics 

Male: ratlnu* larj^i^, elon<»:ate, subcylindrical, smooth and shining, 
dark rufous with lejis and undersurface of afterbody a lighter color; 
the greater ])ar1 of tht‘ head including most of the mandibles, eyes, and 
sides of head more oi* h‘ss black, the pi'onotum tyeneraliy with an almost 
complete' and fine maruinal black line, likewise the a])ices of femora, 
tibiae, and tarsal se^iuents lilack or at least dark in (-olor. 

Head transvers(‘, front fei'bly convex, s])arsel\ ])Linctured, a well 
marked trianjzular imj)ression at middle of front margin and the post- 
ocular r(‘«ion eoars(‘ly i)unetur(*d and rugose; mandibles lariie, arcuate, 
as lon^ as head, notched at apices, inner margin with a blunt tooth 
on(‘-fourth distance liack from a]>e\ and three or four smaller yet evi- 
dent blunt teeth near middle, the entire surface also rather finely and 
s])arsely ])unctured thou<?h more densely so towards a}>ic(‘s; antennae 
almost reaching’ hind an^'les of ])rothorax, segments 4-() triangular 
and as long as liroad, 7-10 also triangular but longer than broad and 
(deventh fusiform and about three times as long as broad; eyes mod- 
erately prominent, evenly arcuate in front, suddenly constricted be- 
hind causing them to stand out ])roiiiinently : submentum \ery coarsely 
])Uiictured with punctures more or less anastomosing, the front margin 
smooth and flattened and anterior angles prominent and smooth cxc(‘pt 
for a series of small jiunctures. Prothorax three-eighths wi<]er than 
long at middle, narrower than head across (‘yes, apex liroadly emargi- 
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nate, base feebly arcuate; sides, from obtusely rounded hind angles, 
divergent and oblique almost to middle, then straight and parallel to 
apex, the marginal bead broader posteriorly ; disc flattened above and 
minutely, sparsely j)unctured. Scutellum cordiform and smooth except 
for a few small punctures. Elytra almost twice as long as broad, 15 mm. 
to 8 mm., three limes as long as prothorax, the sides almost straight 
and parallel 1o posterior third thence arcuate and narrowed and sud- 
denly rounded to apices; disc smooth and practically impunctate, the 
few very minute punctures only observed under considerable magnifica- 
tion. Tkmeath, tlie base of head and prothorax finely, sparsely punc- 
tured, the meso- and metasternum finely punctured and finely pilose 
and the abdomen rather coarsely, shallowly punctured and dull espe- 
cially towards sides and apex. Wings large and fully d(‘veloped. Length 
28 mm., breadth 8 mm. 

Female : Similar to male as far as color and general api)earance go 
but with head smaller, frontal ]>unctures finer and sparser, the post- 
ocular })unetures also s])arse and well se]>arated ; the mandibles short, 
two-thirds length of head, feebly arcuate. Eniarginale at aj)ex with 
pronounced tooth at inner i)art of notch, a vague tooth at middle of 
inner surface and two ]>ronounced teeth, united at ])ase near base of 
inner margin; the ant^^nnae somewhat shorter and with ])asal segments 
more transverse; and tlu^ suhmentum rather coarsely, sparsely ])unc- 
tured. Prothorax four-thirteenths broader than long, with sides rather 
evenly arcuate and feebly narrowed fonvards. Length 2^1 mm., brc'adth 
7 mm. 

Holotypc male, James Island, January 1900; alloty])e female, 
James Island, l)ecem])er, 1905; and several designated paratypes from 
a series of seventy-six specimens from James Island. There are also 
two rather small s])ecimens from Indefatigable Lslaiid, January 11, 
1906, and four somewhat larger females from San Tomas, Alb(‘marle 
Island at 1200 feet altitude, collected Septemlx'r, 1906. Mr. F. X. Wil- 
liams wlio collected all s])ecimens tells me tliat he chopf)ed all sf)ecim(‘ns 
out of rotten logs, on the mountain tOf)S. 

This species was compared with all Pentral and South American 
species in the British Museum of Xatural History collection and not 
found to agree with any. It runs to P. hrachifth rrs in Lame(‘re’s ( 1902) 
key, but differs from a cotype of the same in the British IMuseum in 
that the upi)er surface is very smooth, rather finely and spars(fiy punc- 
tate, and has long curved mandibles in th(‘ male in contrast to the al- 
most straight mandibles lu ]\ Imtchychrva whicli are without teeth 
along the inner border; by having large and confluent ])unctures be- 
hind the eyes in contrast to moderately coarse and well spaced ones; 
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by the antennae having? the segments 4-6 as long as broad, 7-10 
longer than broad and the eleventh at least three times as long as 
broad, the segments in brachyderes 4r-8 being longer than as broad, 
9-10 as long as broad, and the eleventh about twice as long as broad ; 
the undersurface of the head coarsel}' and confluently punctured. In 
I\ galapagocnsis most of the undersurface posteriorly is quite smooth 
whereas it is well punctured anteriorly in the other. All the Lameere 
specimens of I\ brachyde7rs come from Mexico. 


Stenodontes molarius (Bates) 

Hiallodon molarium Batks, 1879, Biol. Centr. Amer., Col V, p. 9. 

Mallodon molarium Bates, Howard, 1889, Proc. U. S. Nat. Mus., XII, no. 771, 
p. 191. 

Mallodon mohu'ium Bate.s, Lixem.. 1898, Proc. U. S. Nat. Mus., XII, no. 1143, 
p. 259. 

Stenodontes molarius (Bates), Mitciiekr, 1925, Zoologica, V, no. 20, p. 238. 

As mentioiK'd by Linell : ‘‘The Albatross exjxHlilion in 1888 col- 
lected on (MiarJes, Chatham, and Auxican islands seventeen examples 
of this large Prionid, which is distrilmted from Lower California 
through ]\Iexico and C(‘ntral America to Panama. The species is amply 
winged. ^ ’ 

The ('alifornia Academy of Sciences has a series of twenty-four 
specimens from tin* (iala])agos Islands, including six females, and from 
the following localities: Chatham Island, four, January, 1906, three, 
July 1906, Indefatigable Island, eight on January 2, 1906, and three 
in July, 1906; and Villamil, south Albemarle Island, six on ]\larch 22, 
1906; all collected by F, X. Williams. The Villamil specimens are all 
considerably smaller than those from the other islands which are large, 
ap}>a?-(‘ntly of normal size. The Academy's s])ecim<‘ns, especially the 
largi‘ males, are characterized by having the mandibles curved, the 
inner face concCive and 1h(‘ front of the head very coarsely, rugose! y, 
and a])])roximat(‘ly punctured. Mexican s]>e(*im(*ns, with wdiich they 
have been compar(‘d, genei-ally liave the mandilJes straigliter and the 
l>unctuation of the head less rugose and less ap]>roximate. The island 
.sj)(‘cimens thus a»]>peai‘ to 1 h‘ a variety or weak subsp(‘cies. 

A second sp(‘cies descril)ed by aMutchler, ap])('ars to m(‘ to be some- 
W'hat patboIogi(*al, es|)ecially as n'gaivls tlu^ mandibh's which are so 
rotated as to have tlie inner face turmsl u]>w^ards. It also comos ij*om 
Indefatigable Island from wdience Mutchler rec(‘ivi‘d fourt(‘(‘n speci- 
mens and the California Academy eleven s]>eciniens of •8'. molanus. 
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Stenodontus (Mallodon) galapagoensis Mutehler 

Stenodontus (Mallodon) galapagoensia Mi ti iilkk, 1925, Zoologica, V, no. 20, 
pp. 11-12, plate, fig. 6. 

The California Academy of Sciences does not possess s])eciinens 
of this species. 


Strongylaspis kraepelini Lameere 

Plate VII, figure 5 

Strongylaspis kraepelini Lamkkrk, 1903, Mem. Soc. Ent. Belg., XI, p 28 (Re- 
vision Prionides); 1919, Gen. Insect. (Wytsinan), fasc. 72, p. 25, pi 2, 
f. 4. 

Large, rolmst, subcylindrieal, dark reddish brown. Head of mod- 
erate size, slightly more than one-half width of prothorax, coarsely 
I)unctate-nigose, punctures somewhat finer behind eyes, larg(‘r 
tures finely setiferous, narrowly longitudinally sulcale at middle, tlu‘ 
clypeus triangular and flattened and depressed in front and in common 
with base of mandibl(‘s clot bed with rather long gohlen ])ih\ genae 
prominent and dmitate, (‘xtending somewhat forward ; mandibh‘s short 
but robust and with well marked tooth near apex; antminai* r<‘a('hing 
the middle of elytra or a little beyoml, more robust in mal<\ first si*!!- 
ment robust. Clavate and with large j>unc1ures, generally well sepa- 
rated but often confluent ; secoml segment small, as ])i-oad as long in 
female, slightly longer than broad in male, third si‘gment eipial to 
fourth ])lus one-half of the fifth in female, and in male iMpial to the 
fourth plus a third of fifth, the terminal s(‘gments distinctly striate: 
eyes large and coarsely granular. Trolhorax less than twiis* as wide as 
long, apex broadly yet f(‘ebly lobed at miildle, front angles j^rom incut, 
base broadly anuiate, sid(‘s with ])rominent and acuti* spini* lu'ar basi*. 
sometimes dentate, then feeblv arcuate and convi‘rgent forward to fi-ont 
angles and with margins irregulai‘l\ serrate; disc convi'X, in femah* 
witli general surface mo(l(‘rat(‘ly coars(*ly and clos<‘ly pnnctni’ed and 
asiierate, a well markiMl median groove ext<‘nding from base* two-thirds 
forward, the front [lortion mori* flattem^d and smooth and tin* smooth 
area connected laterally with a raised ari'uati* callosity which bi-oadens 
(Hit a})ically in the form of tiibercuh's some distance b(*for'(‘ tin* fi-ont 
angles, the male with tlu* ininctures much coarsm* and mor(‘ ii-regular. 
the median groove hardly evident, but th(‘ mislian smooth area bi*- 
coming an irregular transverse callosity, the median basal area also 
somewhat elevated and smooth and the anti'rior arcuate lim^ sharply 
elevated. Scutellum transver.se and acutely granulate. Elytra less 
than two and one-half times as long as broad, almost fivi* times as 
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long as protliorax, the disc rugose and punctate, with two well d(‘- 
fined carinae besides broader and obtuse lateral eariiiae, the basal 
area granular and the sutural apices feebly dentate, the males 
with sculpturing more i)ronounced than in females. I.ength 30 mm., 
breadth 11 mm. 

Three female specimens of this fine i)ri()nid were coll(*cted on James 
Island, during December, 1905, by F. X. Williams. One of these was 
compared with si)ecimens from the typ(‘ material kindly sent to the 
British Museum for my use by ITans (jleluen of the liamburg Museum. 
I also have a male from the type locality, Ecuador. According to La- 
mecrc, this s})ecies belongs in the true subgenus Strouf/yJaspis, with 
the third antennal segment longer than the fourth and one-half of the 
fifth segment combined, the antennae not attaining the i)osterior third 
of the elytra in tin* female nor the extremity in the male. He considers 
it as an admirable transitional form between ('hiasnuirs Umar Guerin- 
Menc'ville and Sirorit/tflaspis of Gentral America. The Galai)agos Island 
record for this species is its first record outside of the ty])e locality 
r(‘cord from Gnyaciuil, Pkuiador. 

Achryson galapagoensis Linoll 

Plate VII, fif^ure 6 

Achryson ffala])<ujoc7isis Lim:ii, 1S98, Proc. V. S Nat Mus , XXI, no 1143, 
p. 259. 

Arhyyson yaUtpar/ocnsis Linell, Mr'HUii.Kk, 1925, Zoologica, V, no 20, p. 23S 

The Galifornia Academy of Sciences collection contains eighteen 
specimens, t(‘n collected on Ghatham Island, February 23, lh()5, two 
on same island in July, 19()t), and three collected on South Seymour 
Island, July, 1!U)(). l)y F. X. William.s, and a small male ct)llected on 
(Jiarh'S Island, May 15, 1932, by M. Willows, Jr. of the Tem]>leton 
Grocker Ex])edition of 1932 The series shows considerable \ariation 
in si/e and in the si/(‘ and arrangemeni of markings, the Gharles Island 
specimen not only being (piite small but with tlu‘ dark markings more 
evident than usual. 

This species which is (juite distinct from the well known and wddely 
distributed Achu/son surinamum (IJnnat'usG found throughout (‘ast- 
ern North America as well as much of South Ameri(*a. has hitherto 
been considert'd to be r(*stri(‘ted to the Galapagos Islands This is, how- 
ever, not the case for I found in the British Musi‘um oi Natural His- 
tory collection, fourteen spe(*imens from the lollowing localiti(‘s* tw*o 
from Eton, Peru; fiv(‘ from (/hile; one from Quito, Ecuador; one from 
Goloml)ia ; and five without locality labels; all ol tlu' alxnn* could not 
be se])arated from the Galapagos Islands s])ecimens A Peruvian 
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specimen was absolutely identical with the specimen that 1 took abroad 
for purposes of eom])arison. This South American lot bore the manu- 
script name of A. Uneolatum Chevrolat. It thus a])pears that this spe- 
cies is widely distributed throughout western South America as well 
as found in the Galapagos Islands. 

Eburia lanigera Linell 

Eburia lanigera Linell, 1898, Proc. IT. S. Nat. Mus., XXI, no. 1143, p. 259. 
Eburia lanigera Linell, Mi tciilbib, 1925, Zoologica, V, no. 20, p. 238. 

Ebtiria lanigera Linell, Blair, 1933, Ann. Mag. Nat. Hist., ser. 10. XI, pp. 

480-481. 

The St. George Expedition of 1924 obtained two specimens of this 
species, one from James Island and one from Eden Island. Dr. Blair 
after reporting these, comments as follows: 

“This ajipears to me to be only a variety of the Central-American 
and West-lndian E. stigma Oliv. Linell made no com])arison with 
this species nor gave any indication of its ])osition in the genus. Both 
Mr. Bateson’s s])ccimens have much shorter sfiines on both femora 
and elytra than normal E. stigyna/^ 

The California Academy of Sciences possesses nineteen specimens 
of this species, collected by F. X. Williams from the following locali- 
ties: three from Gardner Island near Hood, January, 1906; five from 
Chatham Island, lAdiruary, lOOCi; two from Albemarle Island, one col- 
lected in December, 1900 , the otlnn* April, 190(), oth* from Hood Island, 
November, 1905; four from Jervis Island, D(‘eemb(‘r, 1905; and four 
from Duncan Island, December, 1905. Tlie entire lot are fairly uniform 
as to character. It is thus apparent that this beetle is the most common 
and widely distributed species of Elmria on the Islands. 

Eburia proletaria Er idison 

Eburia proletaria Erkhson, 1847, Arch, fur Naturgescti., XIII, i, p, 140. 
Eburia proletaria Erichson, Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p. 

481. 

Eburia bauri Ljnpill, 1898, Proc. U. S. Nat Mus., XXI, no. 1143, p. 200. 
Eburia bauri Linell, MLTenLB.R, 1925, Zoologica, V, no. 20, p. 238. 

Elongate, subcylindrical, reddish brown, rather densc^ly clothed 
with a[)pressed grayish yellow pile and scattered hairs, esiiecially evi- 
dent on antennae, l(‘gs and up])cr surface. Head somewhat flattened 
between (‘.>es; antennae long, in the male reaching four segmemts be- 
yond apex of elytra, scape robust, subcarinate, two-thirds length of 
third, smooth and darker at apex, the thii'd to eleventh filiform. l*ro- 



No. 22] 


VAN DYKE: GALAPAGOS COLEOPTERA 


133 


thorax slightly broader than long, somewhat more narrow(*d in front 
than beliind, sides arcuate with prominent acute tooth at middle and 
blunt tubercle nearer apex than median tooth ; disc convex, with sparse 
granules, a faint median carina behind middle and a i)rominent, some- 
what acute tubercle on either side of middle slightly in front of the 
center; the discal tubercles, the lateral teeth and tubercles and front 
margin black. Scutellum transverse and more demsely j)ilosc than 
elytra. Elytra less than three times as long as broad and less than three 
times as long as prothorax, convex, einarginate and bispinose at a])ex, 
the sutural spines the shorter; disc with granules rather numerous 
towards base, very s])ar.se and irregular apically, a ])air of light yellow 
elongate and elevated ivory spots at base of each elytron, each })air 
midway between humerus and scutellum and the iimvr si)ots about 
twice length of outer, and another pair of similar spots at about the 
middle and midway between suture and sides of each elytron, with the 
outer spots about three times length of inner, and in addition a black 
area posterior to anterior spots and more or less surrounding the pos- 
terior s]>ots. liOgs slender, middle and ]K)sterior femora bispinose at 
a])ices with inner spines about three times as long as short outer ones, 
tlie ])ost(‘rior femora extemding slightly l)eyond apex of elytra. Length 
2)1 mm., l)readth G mm. 

The California Academy of Sciences has four s])ecim(‘ns collected 
by F. X. AVilliains, including a typical male from Chatham Island, 
collected in February, I90G, which was carefully compared with speci- 
mens in the British Museum of Natural History. This serv(‘d for the 
basis of tlie description given above. A second specimen, a large male, 
28 mm. in length, was likewise collected on Chatham Islaiul, February 
20 , 1906. This specimen was also lighter in color, more o(‘hraceous, and 
without black markings of any sort. In general a])])(‘arance, it agreed 
with many of the lighter s])ecimens in the British Mus(‘um A third 
sp(‘cimen was from daimvs Island, in Decemlier, DOo, tins agrees per- 
fectly with the first -mentioned specimen. Tlie foiii’tli specimen was 
reared from wood collected in the Islands by F. X. Williams It emerged 
in the rooms of the Departnnmt of Entomology, diil\ 21, 1914 Latm* 
on it was sent to AVashington and compan'd with tlu' txpe of Ebiiria 
hauri Linell by AV. S. Fisher and pronounced to he the same speio'es. 
On the strength of this 1 ha\e sii])])ressed Khuria hturi Linell as a 
sy)ecies. 

Dr. Blair mentions oiu* s])e(‘imen of E. prdJfiand as ha\ing h('en 
taken by C. L. Collenette of the St tleorge E\])edition at Tagus Cove, 
Albemarle Island, which agrees in all essentials with exam])les irom 
Peru. I examined this specimen and also not(‘d that in the British 
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Museum there is a large series of E. proletaria from many parts of 
western South America such as ftuyaquil in Ecuador, Colombia, Peru, 
Bolivia, and Ciiile. When compared with E, lanigera, E. proletaria 
stands out as larger and of a more rufous color, the other being domi- 
nantly piceous with gray ])ilc, with the discal and anterior lateral 
tubercles of tlie prothorax more prominent and the aj)ical spiiu*s of 
the elytra and the femoi’al s))ines more unequal. 

Eburia amabilis Boh cm an 

Ehurta amaMUs Boiiem \n, 1858, Fregatten Eugenie Resa, I, p. 150. 

Ehuria amahilis Doheman, C. WATERiiorsE, 1877, Proc. Zoo. Soo , VI, p. 82. 
Ebu7'ia amahilis Boheman, IIowari), Proc. U. S Nat, Mus., XII, p. 192. 

Tills species has appart'iitly never been taken since the voyage of 
the Eugenie or at least recognized since then. 

The California Acad(‘my of Sciences has no s])eciinen of this s])eci(*s. 

Compsa apicalis Blair 

Compsa apicalis Blair, 1933, Anns. Mag Nat Hist , ser. 10, XI, p 481 

Xo speciiiK'ns of this sjiecies are in the (.'alifoi-nia Aeailemy of 
Sciences collection. 


Desmiphora hirticollis Olivit^r 

Desmiphora hii'licollis Olimfr, 1795, Ent. IV, 68, p. 11, t 4, f. 37. 

Desmiphora mexicana Thomson, 1860, Cla.ss Ceramb., p 75. 

Desmiphora mexicana Thomson, Bvtks. 1886, Biol Centr.-Ainer., V. p 116 
Desmiphora hirticolhs Olivier, Biaik. 193,3, Aim Mag. Nat. Hist., ser 10, vol 
XI, p. 482. 

This species, one sp(‘cimen of which was taken by the St. (ii‘orge 
p]xpedition of 11124, on James Island at light (('. L. C\)llenett(‘) , and 
reported by Blair, is a common and widely distributed tropical-Am(*ri- 
can speci(‘s occurring from Mexico and the West Indii's to the Argentine. 

The California Academy of Sciences has no s])ecimens from the 
Galapagos Islands. 


Estola galapagoensis Blair 

Plate VII, figure 4 

Estola galapofjoensis Bi \iu, 1933, Ann Mag. Nat. Hi.st., ser. 10, XI, p 482 


The three speeiimuis in the (hilifornia Academy of Sciences col- 
lection wTre collected on Albemarle Island, one on Beeember, PKlf), the 
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others at San Tomas, altitude 1200 feet, Albemarle Island Se[)tember, 
1906, both by ¥. X. Williams. The December specimen was cheeked 
with the type and labeled as a paratype by Dr. Blair. 

Estola cribrata Blair 

Estola cribrata Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p 483. 

This species is lackiii*? in the collection of the California Academy 
of Sciences. 


Estola insularis I^>lair 

Estola insularis Blair, 1933, Ann. Mag. Nat. Hist., ser 10, XI, p. 483. 

The (-alifornia Academy of Sciences possesses two specimens 
of this species, agreeing perfectly with the descri])tion and collected 
on lndefatip:able Island, January 11, 1906, and James Island, January 
f), 1906, both by F. X. Williams. 

Estola duncani Van Dyke, new species 

Batiiei small, elongate, yet closely knit, reddi.sh brown, sparsely 
clothed with closely appr<^s.sed rufous ]>ubescence with liere and there 
a few tutls of lighter <*olor to ^ive it a sliohtly maculated appearanc(‘, 
and with short, much inclined black setae som(‘what uniformly thougli 
sparsely disjiersed ovm* th(‘ surface of the elytra. Head rather wide, 
somewhat tlattened, coarsely but not closi'ly punctured, with a narrow’, 
meilian iinpunctate lon<iitudinal line betw^enm th(‘ ey(\s ; pubesemKM* 
sliort and dc])ressed and w’ith a few’ .sliort si'tai^ aliout the iwes and on 
the occiput ; antminae rolmst, annulatcil, tlu^ ba.se of eai'h se^iinmit pale, 
reach inju to postt*rior tliird of elytra, third s(‘‘.>‘nu‘iit sli^-htly shoilm* 
than fourth, the followin**’ gradually shortm*, with a t(*w hairs irinoinj: 
the undiu’ surface. Brothorax transversis convex above, w’ith shoi-t 
lateral tulu'rcules situated just bdiind the middh‘, disc w'ith (‘oarse and 
rather closely ])laced punctures from (‘ach of w’liich ari.ses an iiu'lim'd 
seta, the intervening' areas clothed with the maculatiMl rufous and jiray 
})ile. Klytra three-sevenths lonji'tu* than wide and thnn* and a half tunes 
as lon^ as ])rothorax, jiradiially narrow’cd from shoulders, with }>unc- 
tures coarser and less closely placed than on pronotuni yet numinous 
and wdth the setae arisinjj: from them sonuwvhat larj^er tlian on pronotum 
and black. Beneath wdth vestiture much as on uiiper surtace but the 
punctures more widely s])aced and "ivin^ the surfa<*e a spotted ap- 
pearance. Lenj^th 10 mm., breadth 4 mm. 
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Jlolotypc, a unique, colleetcd on Duncan Island, during Decem- 
ber, 1905, by F. X. Williams. 

This species is apparently somewhat similar to a number of un- 
named South American species, specimens of which J exainined in 
the British Museum of Natural History Collection, yet different from 
any. 


Acanthoderes galapagoensis Linell 

Plate VII, figure 2 

Acanthoderes galapagoensis Linell, 1898, Proc. U. S. Nat. Mus., XXI, no. 1143, 

p. 261. 

Acanthoderes galapagoensis Linell, Mctciileh, 1925, Zoologica, V, no. 20, p. 238. 

This conspicuous cerambycid is ap])arently widely distributed 
throughout tlie Archipelago. Mr. F. X. Williams collected one speci- 
men on March 2, 1906, on Albemarle Island, a second at Yillarnil, 
Albemarle Island, August 20, 1906, and seven specimens in January, 
1906, on James Island. Both sexes are repi*esented. 

Leptostylus galapagoensis Van Dyke, m^w species 

Plato VII, figure 1 

Rather small, robust, a reddish ])rown color wliich is mostly con- 
cealed above the short dense, clo.sely appressed scalelike, chalky white 
pubescence, uniform except for a small brown ]>atcli of pubescence 
near suture and slightly in advance of apex and a smaller patch near 
elytral margins on a level with the hind femora, the })iinctuation of 
both pronotum and elytra cons})icuous because of the i)unctures not 
being covered by the dense ]»ubescence. Head with posterior margin 
and a sharply defined median longitudinal line extending from occupit 
to clypeus denuded of pile; eyes strongly reniform, well separated 
above and coarsely faceted; antennae long and delicate, extending 
four and a half segments beyond elytral apex in males, tliird segment 
shorter than fourth and slightly more robust, the following segments 
gradually shorter. Prothorax considerably more than a third broader 
than long with a short acute tubercle on lateral margin, slightly behind 
the middle, the sides feebly arcuate and convergent forwards from 
spine and straight and parallel to base behind si)ine; disc transversely 
impressed behind a])ex and in front of base, with two low tubercles, 
one on either side of middle, a short denuded median line between 
middle and base and rather densely and somewhat coarsely punctured, 
the punctures conspicuous because uncovered by pile. Scutcllum un- 
clothed medially. Elytra over two-sevenths longer than wide, broad 
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at base with prominent liumeri, gradually narrower behind; disc with 
prominence at middle of each elytron near base and a feciblo ridge 
extending from huni(*ri obliquely inwards almost to apex, the rest of 
surface densely and finely pubescent excej)t for the uncovered con- 
s])icuous i)unctures which are more or less regularly scattc^red over 
the surface, the punctures separated from each other by from two 
to several times their diameter. Beneath densely, unif(jrmly clothed 
with fine wdiite ])ile, tlie punctuation concealed. Legs stout. Length 
10 mm., breadth 4.75 mm. 

Iloloiype male and several designated paratypes from a series of 
eighteen specimens collected at Villamil, South Albemarle Island, 
March 14, 1906, by F. X. Williams. Mr. Williams also collected one 
specimen on James Island, March 2, 1906, and one sp(‘cimeii on Jervis 
Island, December 18, 1905. 

This attractive chalky-colored species should be readily recognized. 
It is ])laced in Lcptosiylus for it agrees with the memb(*rs of that genus 
in having the sides of the ]>rothorax angulate behind the middle, the 
scape more or l(‘ss cylindrical, ant(‘nnae without cilia, broad meso- 
sternum and rather short hind metatarsus but differs from typical 
si)ecies by the fact that the sides of the })rothorax are acutely tuber- 
culate, not bluntly tubtu-culate, and the mesosternum ])rovided with 
two short ])osterior tulxu'cles. 

Females an* n(‘(‘ded to see whether they have a pronounced exposed 
ovijKKsitor or not. Almost no South American species of the genus are 
known though the groiif) is well represented in Mexico. This and 
the following s])ecies also show certain relationships with Bate’s 
Atrypanuis and associates like Trypanidias, more strictly southern 
gemu-a, but lack the elongated lower lobe of the eyes of the former 
and the long ovi])ositor of the latter. In Atrypanius we have a 
genus which strongly suggests our species because of the presence 
of the posterior lateral tubercles on the mesosternum but the eyes 
are very dift'erent. 

Leptostylus williamsi Van ])yke, ucav species 

Quite small, reddish brown, rather densely clothed with short and 
closely apj)ressed scalelikc pile which is in the main white; marked 
with a small transverse black marking at shoulders, a bare irregular 
and somewhat triangular ])atch at sides ])ehind the middle, which 
reaches the outer margin but not quite to the suture, two small 
spots subapically, one along suture, the second near side margin, 
and a series of five or six IJack dots extending along the suture 
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behind the middle, the small pronotal punctures somewhat evident 
because unclothed but the elytral punctures less conspicuous as more 
or less concealed by the vestiture. Head with impressed median 
longitudinal line unclothed; eyes strongly reniform, narrowly sep- 
arated above and coarsely faceted; antennae long and delicate, 
reaching about five segments beyond apex of elytra, scape some- 
what sinuous and subeylindrical outwardly and feebly fuscous 
towards a^icx, tlie third segment shorter than the fourth, the following 
gradually shorter. I^rothorax less than twice as wide as long, the lateral 
tubercles very acute, almost spiniform and placed as usual slightly 
back of middle, sides barely arcuate, almost straight and convergent 
forwards from the spines, straight and parallel behind; disc trans- 
versely impressed back of apex and in front of base, with a small 
tubercle on each side of middle and rather densely ])unctured; the 
I)unctuation evident because not covered by the ])ile. Scut(*llum bare 
at middle, tufted laterally. Elytra about twice as long as broad and 
almost five times as long as }>rothorax, widest at base, humeral angles 
prominent, gradually narrowed ])osleriorly, apices of elytra feebly and 
oblicjuely truncate ; disc with elongate tubercle near middle of each 
elytron close to base and a feebh* ridge reaching t‘T’om hum(*ri, obli{piely 
inwards almost to apex, the surface densely ])ul)(\scent but with scat- 
tered punctures more or less conspicuous. lient'ath dens(‘ly uniformly 
pilose, the ])ile finer and not scalelike, j)unctuation conceal<‘d ; the two 
small tubercles at hind margin of mesosternum hardly visibh*. Legs 
stout, the clav^'ite portion of hind femora and tibiae fuscous. Length 
b mm,, bj*eadth 2.25 mm. 

Jfolotypc, collected on James Island, March 2, 190f), by F. X. 
Williams; a ]>araty])e collected at Academy T^ay, lnd(‘fatigable Island, 
March 24, 1925. ])y the Tem])leton Crocker Expedition ; and a sj)ecimen 
since badly injured by Anthrvnus, collected on Jervis Island, Decem- 
ber IS, 1[H)5, ))y F. X. Williams. Th(‘ Indefatigable Island specimen is 
slightly smaller than the liolotype and with the color pattern more 
definite. The Jervis Island sf)ecin)en was larger tlian either of the others 
and with the markings ratlier inconspicuous. 

This little sj)ecies differs from the preceding by being in general 
considerably smaller and j>roi)ortionalIy narrowuu*, with a decided 
maculate color patt(‘rn and by having the dorsal punctuation of both 
prothorax and elytra finer and less evident. It is distinctly congeneric 
with the preceding, in fact very closely niated, having the same acut(» 
lateral tubercles to prothorax, the small tubercles on hind margin of 
mesosternum somewhat conspicuous and the dorsal punctuation un- 
covered by the vestiture and therefore quite evident. 
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Taeniotes ha3ri (Miitchler) 

Monovhammus hayi MuTf iiLKit, 1938, Am. Mus Novitates, no. 981, p. 13, pi. 
fig. 3. 

Monochammus (‘ocoensia Mi tciim.r, 1938, Am. Mus Novitates, no 981, p 1.3. 

I Dr. Van Dyke retaiiu^d this s[)eeies in Movochavimus. The present 
ji'enerie assignment and synonymy eonforms to Dillon and Dillon 
(1941, p. 17).l— Ei). 

Family CHRYSOMELIDAE 

This family is very jioorly represented on the Dalapa«os Islands. 
There are, ho\v(‘V(*r, .s(‘veral speeies that are d(‘finit(* representativi‘s 
of its fauna while a number of others that have beim attributed to it, 
ehietly well-known Central and South Ameriean speeies whieh have no 
<l()ul)t been eolleet(‘d by careless collectors and wronjrly attributed to 
tlie Islands. This is no doubt the case with the followinj;»‘ : DoD/phora 
(imrini Stal, var., fHahroiira vcnlricosa daco])y, and Physonofa ahi- 
iitcca Hoheman, s])ecies collected by members of the St. Deor^e Ex- 
])edition of 1924, and listed by Blair as from the Islands 

I ]K‘lieve that the abov(‘ were all collected on the mainland, later 
taken to the Islands and mixed with local material Those definitely 
known to oceiir on the Islands are the following}:: 


Metachroma labrale Blair 

Mrtachronia htbialc Bi.aik. 1933, Ann Mug Nat Hist, spi*. 10, XI, p 484. 

The California Acadmny of Sciences has om' speeimen of tliis 
sp(‘ei(‘s, collis'ted on I ndel’atigalile Island, in October, lilOo, which was 
compared with lUair s ty})e, and sixteen spt'cimens ('olhvtiMl at Villamil, 
South Albemai‘h‘ on Marcli 4 14. IbOh. i\lost of tlu' sjiecimens have a 
grtHmish gloss to tlu‘ iip]>(‘r surface. The species is fully wingtnl. 

Diabrotica limbata C. Waterhouse 

liifibrotii'd li»ibnta C Wvtkkikusi-. LSTT. Proc. Zoo Soe T^ond , pp S1--S2 
Dtabrotu'G ]imb<ita C. Waterhouse. Mi o iiikk. 1925. Zoologica, V. no 20, ]) 238 

This spi‘ci(‘s has not lieen collected by any of thos(‘ who have \ isited 
tlH‘ Islands since Darwin's time 

Docema Charles Waterhouse 
Doccvia C. Watkkiioi sk, 1877, Proc. Zoo Soc Lond . p SO. 
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Docema galapagoensis (G. U. Waterhouse) 

Haltica galapagocrisis 0. R Watkriioi’se, 1845, Ann. Nat. Hist., XVI, pp. 39-40. 
Docema gala 2 )ago('nsis (G. R. Waterhouse), C. Watekiioose, 1877, Proc. Zoo. 
Soc. Lond., p. 81. 

Haltica galapagoensis G. R. Waterhouse, IjENem., 1898, Proc*. IJ. S. Nat. Mus., 
XXI, p. 262. 

Docema galajnigocnsis (G. R. Waterhouse), Mitciiiek, 1925, Zoologiea, V, no. 
20. p. 238. 

Tlie (California Aeademy of Seienees has a sei*ies of fifty-five speei- 
mens: one from Cliarles Island, May 17, the tyi)e loeality; five 

specimens from Jervis Island, ti, 19J2; and thn‘e spcaaiiKais from 
Tamils Cove, Allxanarle Island, March 2J, lf)o2; all collect(‘d l)y 
M. Willows, Jr., of the Tem|)leton Crocker KxjxMition of H)2>2 ; and 
thirty-scvcTi s[)ecimens from Albemarle Island, A])ril 24 -2(), IDOh, 
collected by F. X. Williams. They are all ])lack aboxc* and ai»n‘e in 
every way with the descri])tion exc(^])t that 1her(' is a variation in the 
color of the legs. 


Docema darwini Mutchler 

Docema darwini MeTCiiniai, 1925, Zoologiea. V, no, 20, pp. 230, 238. 

A s})ecimen coll(‘ct(‘d l)y K. X. Williams for llu* (Cilifornia AcadcMiiy 
of Sciences was collectc'd on Chatham l.slaiid, in F(‘])ruary, IbOh. It has 
been carefully compared with one of Mutchh‘r\s ])aratyp(^s. Accoi’ding 
to Williams notes, it was taken on a heliotropc'-like ])lant on various 
islands, also on some Lagtiminosae. This spec'ies is larger than the 
preceding and aeneous, not black in color. 

Longitarsus lunatus (diaries Waterhouse 

Longitarsus lunatus C. Watekiiouke. 1877, Proc. Zoo. Soc. Lond., p. 81. 
Longitarsus lunatus C. Watcrliousc. M( tciieer, 1925, Zoologiea, V, 20, p. 238. 

The ('alifornia Academy of Sciences has no specim(‘ns in its 
collection. 

Longitarsus galapagoensis Van Dyke, new species 

Oval, quite convex aliove; jiiceous as to body, head, scutellum, 
fourth and following antenal segments, first and second pair of legs, 
and the tibia and tarsi of hind pair; the prothorax variable from en- 
tirely piceous to almost entirely castaneous. The holotype is castaneous 
with a V-sliapcd median and oblique lateral piceous spot, the elytra 
castaneous with sutural area and lateral margins somewhat piceous, 
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tlie general surface smooth and shining. Head smooth, eyes rather 
coarsely faceted, third antennal segment shorter than second or fourth, 
fifth longer than fourth, the following gradually more robust. Pro- 
thorax distinctly transverse, very finely, diffusely ])uncture(l. Elytra 
elongate oval, with i)rominent though round(*d humeri; finely and 
rather s])arsely i>uncturecl ; wings fully developed. Length slightly 
over 2 mm., breadth somewhat less than a millimeter. 

Ifolofypc and minuu’ous designated ])aratypes from a series of nine- 
teen specimens colle('t(‘d ])y F. X. Williams on Charles Island, May 
15, 1!)0G. Ther(‘ is also on(‘ sp<*cimen collected in F(^bruary, IfiOfi on 
Cfiiatham Island by Mr. Williams; also four specimens collected by 
M. Willows, Jr., of the Templeton Crocker Expedition of 1952, two 
on Charles Island, April 25, 1!).52, and two on Indefat igabi<‘ Island, 
May 5 and May (i, 1952. 

This small and very distinctly marked sj)eci(*s was c()m])ai*('d with 
th(' type of L. hinafus, wliich is in th(‘ Pritisli .Museum, and found to 
(lifLu* not only in color i>attern, but in being larger, having tin' ])ro- 
tliorax distinctly transverse* while hardly w i(h*r than long in tlie other, 
in having the* elytra broad at the shouhl(*rs and with tlann w(‘ll d(‘- 
velo])(‘d while in the other elytra are narroved at the shoulders and 
with t!i(*m practi(*ally obi it(‘rat(‘<l, also mu<*h broaden* acreiss the* mieldle. 
The wings are* W'ell de*\ e*lo]>e*d in L, f/ahijxtf/oi nsis while* appare*ntly 
atro]>hied in L. hnvifus 


Family BRUCHIDAE 

Hut two specie‘s of this family so far have been ceJlected in the 
(iala])age)s Islands. The*y were both described by K. G. Blair. 

Spermophagus galapagoensis Blair 

l^phrr})i()i)h(i(jus {jalai)(i(jnc7isis Blair, ia2vS, Ann. ^fag. Nat. TTist., ser, 10, I, 
pp. 678-679. 

The California Academy of Scien(*t*s has tw'o specimens of this 
specie's which ha\e bt*en carefully compared wdth the type. Tlu'y were 
collc'cte'd by M. Willow’s, Jr., of the Tem}»leton Crockin' Expeelition 
of 1952, on' Hood Island, Ai)ril 20, 1932. 

Bruchus fuscomaculatus Blair 

Jh'urhus fuscoinaculatus Bi.mh, 1928, Ann. Mag. Nat. Hist., se*r 10, I, pp. 679- 
680. 

No s])ecimens of this s])ecii*s apixnir to have beini taki'ii exce])t by 
the St. (leH)rgc Expedition of 1924. It is not re'presented in the 
California Academy of Sciences collection. 
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Family ANTHRIBIDAE 
Ormiscus G. R. Waterhouse 
Ormiscus G. R. Watkriioi sk, 1845, Ann. Nat. Hist., XVI, p. 37. 


Ormiscus variegatus 6 . R. Waterhouse 

Ormiscus variegatus G. R. Watkriiousk, 1845, Ann. Nat. Hist., XVI, pp. 37-38. 
Ormiscus variegatus G. R, Waterhouse, C. Watf.rhoiike, 1877, Proc. Zoo. Soc., 
V, p. 82. 

Ormiscus variegatus G. R. Waterhouse, Linell, 1898, Proc. U. S. Nat. Mus., 
XXI, no. 1H3, p. 268. 

Ormiscus variegatus G. R. Waterhouse, Mi tciiler, 1925, Zoologica, V, no. 20, 
p. 238. 

In the California Academy of Sciences there are three specimens 
of what is apparently this species. One is lighter in color than the type, 
somewhat immature, I would say, agreeing more with var. B. than 
with the type. It was collected on Gardner Island, near Hood Island, 
April 22, 1932, M. W, Willows, .Tr., of the Templeton (’rocker 
Expedition of 1932. The second specimen was collected at Villamil, 
Albemarle Island, March 1-14, 1906, by F. X. Williams. The third 
specimen was collected on Abingdon Island. September 18-23, 1906, 
by F. X. Williams. The species has ample wings. 

Family CURCULIONIDAE 

Quite a number of weevils belonging to various subfamilies and 
tribes have been taken at different times on the Islands. Most of these 
have been collected in limited numbers too. which is not .surprising 
considering that many of them are quite small. Judging from this I 
believe that there are many species still undiscovered in the Islands. 

Amphideritus cuneiformis (G. R. Waterhouse) 

Plate VII, figure 9 

Otiorhynvhvs cuneiformis G. R. Watebhouke, 1845, Ann Nat Hist XVI 
p. 38. 

(Hiorhynchus cuneiformis G. R. Waterhouse. C. Watekhoi be. 1877, Proc. Zoo. 
Soc., p. 82. 

Otiorhynchus cuneiformis G. R. Waterhouse, Linell, 1898, Proc. U. S. Nat. 
Mus., XXI, no. 1143, p. 267. 

Otiorhynchus cuneiformis G. R. Waterhouse, Mi icnLEB, 1925, Zoologica 20 
p. 238. ’ 
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The original type of this species which should be in the British 
Museum, appears to have been lost. I looked for it very carefully while 
studying there, also had the assistance of the keepers, but without 
result. The ("alifornia Academy of Sciences has two sx)ecim(‘ns col- 
lected by F. X. Williams on ('Chatham Island, one during July, 1906, 
the other and larger one, January 24-30, 1906; both agree absolutely 
with the Waterhouse description. These are the only specimens, I 
believe, that have been collected since Darwin’s time, but these are 
sufficient to settle some points that have long been in doubt. T1h\v, of 
course, do not belong to the Old World genus Otiorhynchus but to 
the genus Amphiderihis Schwarz, a well known South American genus, 
which is suffici(‘ntly characterized by the scro})es being lateral, broad 
behind, the prothorax without ])ostocular lobes, the rostrum rather 
short and broad ; the scape of the antennae rather long, ])assing the 
eyes; the elytra slightly broader than the prothorax ; the seutellum 
visible between the elytra at base; and tlie tront coxae contiguous but 
with a small i)ostcoxal process. The first si)ecimcn had but recently 
em(*rge(l, for tlie deciduous pieces of the mandibles are still attached, 
broad at base, and sickle-sha])ed. This s])ecimen is the smaller, 6 mm. 
long by 2.7r) mm. wide. The second s])eeimen, a somewhat worn indi- 
vidual witli much of the scaling removed from both ])r()notum and disc 
of elytra, is larger, 8 mm. long by 4 mm. wide. In this second indi- 
vidual, as a result of the removal of mucli of the scaly covering, the 
pronotum is shown to be rather broadly, longitudinally imju-essed at 
middle and somewhat coarsely, irregularly punctured The elyti*al 
striae in this second individual are rather well imj)resse<l as well as 
coarselx punctui*ed and 1 Ih‘ intervals elevated and <‘onv(‘x 


Pantomorus Schonherr 

1*(tntomoius St homo uk. 1S40. (U'liera ct Species Curculioiiidiim, V. 2. Paris, 
p. 942. 

Ai'amigxis Horn, ISTtJ, Proo Anier Phil. Soc , X\, p. 93 

This rather large genus which is so wtdl represented in ^Mexico and 
(kuitral America, difl'ers from its parent stock, yaujxictHs Schonherr, 
which is dominant throughout much of South America, only hy being 
wingless. The gduis is a very poldnor])hic one. The ty])ical forms as 
re])resented by the Mexican genotype, I\ aJhosiynatus luiheman, mid 
the common and widely distributed species, I\ yodmani ('rotch, now 
well established in western North America, are of ratlun* moderate 
size and with a cylindrical ])rothorax. The species from the Oala])agos 
Islands, for there are several rather closely related or slightly divergent 
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forms, are in general somewhat larger and have the i)ro thorax more 
or less spherical like the Mexican species, P. albicans (champion. Cham- 
pion (1911) in his treatment of Mexican s]>eeies, lias divi<led them into 
two groups: 

1. Males without macro on tlie inner edge of extremity of middle 
tibia. 

2. Males with macro on the inner edge of extremity of middle 
tibia. 

To the first grouj), the more ty|)ical species belongs P, alhosignains 
l^oheman, while to the second group ])e]oiig such species as J\ albicans 
Champion and those to be found in the Calapagos Islands. 

In the Galapagos islands, the genus is widely distr'ibated and 
according to F. X. Williams the species in the adult stage are to l)e 
found on various jdants, but pr(*ferably on the croton. In the various 
islands they have had a tendency to drv<0op into more or h^ss closc'ly 
allied races and species. In the material at hand, I have a sutYici(‘nt 
number of specimens to be al)le to separate about six sp(‘cies A s})eci- 
men from Hood Island is too rubbed to (‘nal)l(‘ it to ]h‘ ]>rop('i‘ly char- 
acterized. All of the s])ecics in the Islands are ipiit(‘ variabl(‘ as to size 
and color })attern, the usual coloration Inung gi’ay or light brown ])ro- 
duced by a rather clos(ily api)ress(‘d pile, with (‘rect tn* siib(‘r(‘ct s(‘tae 
or long hair projecting al)ove and a c(‘rtain niinilx'r of silvtu-y white 
scales concentrated to form spots or maciilations or })laced in denser 
formation along the sides. In the majoi’ity of specimens the true scab's 
are lacking while in others they are very evident, the most com])]ete 
scaly pattern ])eing showui in a large femah' s])(*cimen of typi(*al I\ 
galapagoensisy from Chatham Island. In this spi'cimen, there are 
numerous elongate scales along the sides of the prothorax, placed 
vertically; somewhat more rolnist scales densely ]>laced along the sides 
of the elytra, arranged obliqut;ly; a series of elongate, more or less 
elliptical scales arranged in s])ots as follow^s: a small one at, tlie base 
of the elytra near its middle and a series of thre(‘ arranged in the 
manner of a l)roken lunule extt*nding from the hunn*rus to the suture 
near its center, a sul)apical ma<*ule, and a seric's of sormwvhat broader 
scales closely apjdied to the side pieces of the meso- and meta- 
sternum. The males are in general narro\v(‘r than the females, less 
robust, witli the legs longer and the front tibiae more arcuate towards 
the apex, the antennae apparently also longer, the prothorax more 
spherical with the base of the elytra more evidently elevated and 
carinate towards the suture, the abdomen also more flattened or broadly 
impressed towards the base. 
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Pantomorus galapagoensis Jjinell 

Plate VII, figure 7 

Pantomorus galapagoensis Linpxl, 1898, Proc. U. S. Nat. Mus., XXI, no. 1143, 
p. 268. 

Pantomorus galapagoensis Linell, 1925, Zoologica, V, no. 20, p. 238. 

Pantomorus galapagoensis Linell, Blatu, 1933, Ann. Mag. Nat. Hist., ser. 10, 
XI, p. 485. 

J^atlier Jarge aiid roljust, piceoiis to rufopicoous, in fresh specimens 
rather densely clothed with a closely a})])ressed pile of mixed lij?ht and 
dark brown or ^ray hairs, oflen with a silv(‘ry "loss, in addition with 
rather lon^, er(*ct, fine haii's rather uniformly scattered over the elytra 
and in many s])ecim('ns with ])atehes of elongate silvery white scah‘s 
arran”^‘d as tlin'e white s])ots of an interru])ted lunule extcmdin" from 
tliii humerus to tlu‘ suture near the middle, also aloii" tin* side ])icees 
of the meso- and metathorax. ITi^ad feebly convex, alutaeeous, finely 
piinetuivd and rugose and somewhat aeieiilate; rostrum broad, one 
and a half timers as lou" as bi-oad, flattened above, ru"ose and punctate, 
stri"os(‘ at sidi^s and with a shar[)ly imj)ress(‘d longitudinal p^roove 
extendinj^’ from th(‘ mi<ldle of frons to above the level of insertion of 
antennae; mandibles promim‘nt with the su{)ports to the deciduous 
])iec(‘s cons]>ieunusly jH'ojectiii" ; e\es ])rominent, very convex, and 
obljipK'ly set ; antennae Ion", fully r(*achin" to liind mar"in of pro- 
thorax, second funicular s(‘^ment one-third lon"('r than first. Prothorax 
o7ie-fourth broader than loii" in female and but little broader than 
loll" in males, a])(‘X transvm‘s(‘, base feebly arcuate in females, dis- 
tinctly sinuate at sides and with well defined median lobe in males, 
also radier finely margined in liotli sexes, sides broadly rounded, con- 
strictc'd in front and behind; disc very convex, alutaeeous, fairly to 
coarsely i*a"ose, s])arsely i>unctured, sometimes aciculate and generally 
wdth a w^ell impresst‘d longitudinal line at middle. Elytra cordate, about 
two-sevenths longer than broad and three times as long as prothorax, 
convex, striae feebly iiipiressed but strial }>unctures coarse but close 
and deeply im]>r(‘ss(‘d, intervals flat or feebly convex and gmierally al- 
most twice as wide as striae and derm alutact‘ous and finely rugose. 
Legs long, front tibiae arcuate apieally and coarsely serrate on inner 
margin in both s(‘xes, middle tibia mucronate within at apex. Be- 
neath with jiile somewiiat less dense than above. Length 14 mm., 
br(‘adth 4.r)-G mm. 

The mah‘s are in general narrower, with more siiherical prothorax, 
somewiiat concave abdomen, and with legs apparently longer. Linell 
wms in error in stating that the males had the larger thorax. 

Type, no. 1327, U.S.N.M. Idnell had before him one male and four 
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females from Chatham Island (three collected by the Albatross Ex- 
pedition in 1888 and two by Dr. G. Daur). One of tliese specimens, a 
paratype sent to the British Museum, 1 used for comparison with sonu' 
of my specimens. The California Academy of Sciences has thirty-three 
specimens, thirty-two collected January 2^-30, 1906, and February 
21-24, 1906, by F. X. Williams on Chatham Island ; also one collected 
April 15, 1932, by M. Willows, Jr,, of the Templeton Crocker Exy)edi- 
tion of 1932. This species, judged by the specimens wliich we have, is 
in general the largest and most robust of the ()ala])agos Islands species, 
also when fresh the most densely ]>ilose and with the longest and finest 
erect hair. The color of the pile varies with the specimens, some being 
almost uniformly brown while others are varicolored, and in a limited 
number the maculation of silvery scales are very conspicuous. 


Pantomorus blairi Van Dyke, new species 

Of moderate size, less robust than ])receding s])(Ti<\s, piceous with 
appressed pile rather short and sparse, a unicolonMl bi’own or gray 
and not appreciably concealing the derm beneath, the (‘r(‘ct hairs rath(*r 
stiff and of moderate length, and well disj)ersed over the surface of the 
elytra. Head somewhat coarsely, closely ])unctui*ed and rugose with 
the usual sharply impressed longitmlinal line and g(‘n(‘ra!ly th(‘ strigat*. 
the rostrum and antennae with similar pro])()rtions to t}i(‘ preceding 
but the eyes a bit less prominent, h\ss conv(*x. Prothorax with ]>ro])or- 
tions of P. galapagofusis but with disc ratluu* linely ami irr(‘gularly 
punctured and generally (piite rugose*, smootlu'r in f(*inales and bast* 
generally more transverse in males. Elytra ^vith base tpiitt* transverst*, 
sides but slightly arcuate and convergent backwards ami a|>ex lt‘ss 
acute. As a result of the s])ars(* ]>ubescenc(* the derm of tin* <lisc is 
(ILiitc exposed, showing the strial punctures to advantage, which a])- 
pear to be less coarse and closer together than tliey an* in P. gain- 
pagoensis. Beneath with sparse pubescence. Length of holotyjK* 
male 10 mm., breadth 5 mm., of allotype femah*, length 13 mm , 
breadtli 7 mm. Three of the paratyjH's are much smaller. 

JloU)ty}>c male, allotype female, and two f)aratyp(‘s will bt* n*turn(‘d 
to the British Museum of Natural History. They are ffom a s(*ries of 
six sj)ecim(*ns, kindly loan(‘d to me for purjmses of study by Dr. K. G. 
Blair. Two of the specimens wnll be retain(‘d. Thr(‘e s|)ecimens are de- 
pauperized, much smaller tlian the others. All si)ecimens W’ere collected 
on James Island, February 20-22, 1925, by 0. Bateson: 

This species is in g(*neral slightly smaller and darker than P. gala- 
pagoensis, with liead more distinctly punctured, tlie eyes less convex. 
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pronotum more definitely loosely punctured, the afterbody more par- 
allel sided, the appresscd pubescence sparser and the erect hairs more 
ri^id. The usual color of the pile is of a uniform brown, oray in one 
or two, and in but one specimen are there a few silvery scales forming 
a small macule behind the base of the elytra though the scales of the 
meso- and meta]>leurac are quite evident in all specimens as usual. 

Pantomorus crockeri Van Dyke, new species 

Small, piceous with legs somewhat rufous; 1}ody s])arsely clothed 
with fine, rather short pile which is not closely ai>presse‘d and which 
has the individual hairs somewhat curled and irregularly directed, the 
erect hairs of moderate* length, stifi* and ratlier obli(iu(*, scales absent 
except on the inetapleurae where they are sparse and more hairlike 
than usual. Head coarsely ])unctured and rugose; eyes moderately 
})rorninent hut widely separated by at least three times their own 
diameter; beak short and broad, as broad as long. Prothorax somewhat 
broader than long, coarsely and irregularly ])unctured and very rugose, 
with granules very consf)icuous, and a w(‘ll defined m(*dian longitudinal 
impression. Elvira n(‘arly two-fifths longer than broad and three-fifths 
longer than i)rot borax, very conv(‘X, the declivity more precipitous 
than usual, tlie striae moderately impressed, strial ]ninctures coarse 
and close, inter\als fee])ly conv(*x and about as wide as striae, the sur- 
face minutely punctured. Beneath rather sj)arsely clothed with fine 
hair. I^eTigth 7 mm., breadth mm. 

IloJotj/pc, a unique collected on Tower Island, March 27), 1930, 
by the Temph'ton (’r(»ck(*r Expedition of 19)1;*). and deposited in the 
collection of th( California Academy <»f Sciences. 

This very distinct and stublu species has as its most cliara(‘teristic 
featun‘s, its shortness and small si/e, its short rosti'um, wid(*ly separated 
eyes, vei-y granular ]>ronotum, convex elytra, and irr(‘gularly inclined 
pubescence. 1 have* named it afttn* Tem])h‘ton ('rockto', a generous 
])atron, who has addcnl mucli to our knou le<lge of the (iala]>agos Islands. 

Pantomorus caroli Van Dyke, new species 

Of mod(‘rate si/.e, pic(‘ous or rufo])ic(‘ous , bod\ above* ratiun* densely 
clothed with closely appres.sed, regularly dispersed fulvous or gray 
]>ile, concealing to a great extent the derm beneath . and in addition 
provided with very short, stiff semierect hairs, irregularly dis]HU‘sed 
over the elytra tliough most evident on the elytral declivity; and with 
scales generally absent above, only a few specimens showing them 
usually obli(iuely within and behind the humeri, but the scales on 
meso- and meta]>leurae ]>resent as usual but limited in number. Head 
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alutaceous, rather densely, finely punctured, often strif^ose at sides, 
flattened in front ; eyes prominent, rather widely separated ; rostrum 
broad but almost a third longer than broad, similarly sculptured 
to rest of head but with strigae more evident and witli the usual 
sharpl}^ and deeply impressed longitudinal median groove running 
back to the occiput. Prothorax at least 5 mm. broader in feunahi than 
male and barely broader than long in mah‘S, api'x transveu’se or feebly 
cmarginate at middle, base broadly feebly arcuate at middle in female, 
with a pronounced lobe at middle and strongly sirniate each side in 
male, sides broadly arcuate, somewhat constricted at bast' and apt'x in 
female, moiT definitely so in male and with the ant(‘rior and ])osterior 
margins also better defined; disc (piite convex, finely diffusedly ])unc- 
tured, rugose and often distinctly alutaceous esi)ecially in males, and 
generally with a more or less observable median longitudinal im])res- 
sion. Elytra about a third longer than broad and three tinu's as long 
as prothorax, stanewhat transverse at base and with hunit'ral anglt's 
well defined Ihougli rounded at a])ic(‘S (‘specially in malt's, sid(‘s f(*(‘b]y 
arcuate and widening to ])oste]*ior third lljt'iict' niort* broadly rounded 
and convergtmt to ai)ex; disc convt‘\, striat* not oi* i'<‘ebly impress(*d, 
the strial ]mnct\uvs coarse, their own dianu‘t(‘r a])art, ami deejdy ini- 
jiressed, intervals generally flat and nnudi widrr than striae, gnmeral 
surface finely rugose and with minute ])un(*tur(‘s lirn'i' and then'. P>(‘- 
neath rather s])ars(*ly pubes(*ent, h*gs as in related sp(‘ci(‘s. Tjimgth 
()-13 mm., breadth ‘i.o o.n mni., the smaller measurements from de])au- 
perized s])ocimens. 

IloJotype, allotype and several designated ])aratyp(‘S from a series 
of twenty-seven s])ecimens in the California Academy of Science's col- 
lection, all collected liy F. X. Williams on Charles Island, October 
11-15, 1905. There is also a single s]>eciinen before im*, loaiu'd by the 
Pritish Museum which was collected by G. lhat(*son of the St. (b'orge 
Expedition, March 1925. The spc'cimen is from Charles Island and is 
much denuded. There is considerable variation in size bittween indi- 
viduals, several being (|uite small; there is also variation to a slight 
extent in color of pile, in degree of strial impri'ssion, and scul])turing 
of pronotum, most being ejuite rugose while two large f(‘males have 
the surface much smoother and shining. The males all have the 
prothorax quite spherical. 

The main diagnostic characters of this species are the sonu'what 
dense appressed pubescence, the short, dispersed yet evident erect 
hairs or setae, the (in general) finely rugose pronotum, and the fair 
size of the normal individuals. It a])pears to be most closely related to 
P. galapagoensis, differing primarily in having less dense i)ile, shorter 
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and sparser setae, and more coarsely sculptured pronotum; also the 
elytra are more transverse at base and the humeri more sliarply 
angulate. 


Pantomonis conwayensis Mutehler 

Pantomonat conwayensis M l tciilfu, 1938, Am. Mus. Novitates, no. 981, pp. 
15 IG. 

Ot‘ moderate size, rufopiceous; s])arsely clothed witli short, gray, 
closely ai)i)ri‘ssed j)ile Avhieh does not a])i)reeial)ly conceal the derm 
beneath; with a [‘(‘w slioi-t, curved setae, veiy obliqu(‘ly set, liardly 
])roj(‘c(ing abo\e normal })ije and only evid(mt on elytral declivity: 
and in a limi1(‘d numlu'r of cases with macules ot' elli])tical sha])e and 
silvery s<'ah‘s, plac(‘d oih‘. on either side of the scutellum, a .series of 
from three to four (‘xtending obliquely iiiwards from the huimn-us 
towards the sut\ire and one on the sixth interval a third of the <lis- 
taiKM' from the a])(*\ as well as forming a marginal patch along tln^ 
(mt(‘r side of the me.so- and m(‘tastcrnal ]>leurites. ll(‘ad alutac(*ous in 
front, ration* dt‘iisely ]ninct\ired wdth broad, shallow, somewhat acicu- 
late punctures, with tlu' usual deep imnlian longitudinal i]n])r(‘ssion. 
Elytra almost a third longer tlian broad and al)out twice as long as 
prothoia\, (juite transvers(‘ at base, wdth wh*] 1 defineil subangular 
huimn-i, tin* si(h‘s f(‘(‘l)ly ai’cuatt^ and gradually (‘Xpanded to ]>ostt‘rior 
third; dis(* with stria(‘ slightly impress<'d, strial ]>unctures coar.se. 
close together and de<q>ly impressed, the intervals as wide or slightly 
w’id(‘r than striae, and tlattcntsl or fee])ly convex de])ending upon 
the d(‘gree to which the striae are impressed. Ihmeath sparst'ly ])ilo.se. 

IloJoijfpc male ami allot y])e, in the Aimn-ican I\Iu.smim of Natural 
History. 

In describing this spi^cies, ]\Iutchler had l)efore liim, tliirty-three 
sp(‘cim(ms, col United either by the AVilliams' (lala]>agos Kxi)edition of 
or l)y the (’rocker Expedition of All of tlu‘se wen* collected 

in (’oinvay Hay, Indefatigable Island. 

The California Academy of Sciences lias tlie following si>ecimens; 
one small jiaratype from Coinvay Hay, i*ec(*ived from the American 
Museum of Natural Ili.story ; tw^o specimens coll(*ctcd March 24, 11)25, at 
Academy Hay. Indefatigable Island, by the Templeton ('^rocker Ex]>edi- 
tion of 1925; two specimens collected 5Iay 0 -7, 1952, by M. ^Ndllows, 
Jr., of the Tem])leton Crocker Expedition of 1952, and one collected 
October 25-2S, 1905, by F. X. Williams, all lal)eled lndefatig:d)lc 
Island. Resides these are six other s])ecimens, all ])adly rubbed, wdiich 
wore collected l\Iay 2 or 6, 1932, by M. Willow^s, Jr., of the Tem])leton 
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Crocker Expedition ot* .19»S2, on Indefati^i*abJc Island. One small speci- 
men loaned by the British Mnseiim, which was collected by G. Bateson 
of the St. George Expedition of F\d)ruary 16, 11)25, is before me. 

This si)ecies is best separated by its sparse pubescence and short, 
curved setae which are mainly confined to the elytral declivity. It is 
rather closely related to the species that follows: 

Pantomoris williamsi Van Dyke, new species 

Very much like F. conwaijcnsis in general appearance and in most 
essential features, having in particular the short sparse pubescence 
which does not appreciably conceal the derm. It differs, however, in 
having the erect setae which are rather short stiff hairs, quite evident, 
generally dispersed over the elytra and but little inclined, and in 
having the silvery scales which arc quite elongate and hairlike, not 
elliptical as in the other s}>ecies, assembled in vai-ious consj)icuous 
macules in all of the specimens before me. These macules are arrang(‘d 
as follows: two somewhat vague ones at the bas(‘ of the elytra, a series 
of three arranged in the form of an interrupted lunul(‘ from the 
humerus towards the suture*, and a series of from two to thr(*(' ar- 
ranged transversely across the post<*rior third of the elytra, tlie (»ut(*r- 
most, the largest, placed on the sixth and seventh intervals. Length 
9 mm., breadth 4.5 mm. 

Jlolotype fcTnale and two ])aratype female's, the first collecte'd on 
Albemarle Island, April 15, IDOti, hy F. X. Williams, one at F(dK*s 
Settlement, Albemarle Island, A])ril 24, IbOO, collected by K. X Wil- 
liams, and the other at Iguano Fove, Albemai'le Island, March 17 -21, 
1906, also ])y F. X. Williams. T also have b(*fore me three s])(‘cimens 
from Banks Bay, Albemarle Islami, April 10-17, 1906, eolh‘cted by 
F. X. Williams, and two s)>ecim(‘ns on loan from the British Mu.s(*um, 
collected in 1925, by G. Bateson, on Alb(*niar)e Island. The.se* will alsee 
b(i considered as paratypes. 


Key to Galap\(jos IsLv^'I)K Specii'S of Pv.NToMoitrs Se iroNiiEiut 

1. Erect hairs or setae rather long, fully as long as intervals are wide, quite 

dense and more or less uniformly dispersed 2 

— Erect hairs or setae somewhat short, generally sparse and as a rule more 
evident on elytral declivity 4 

2. The closely appressed pile of the elytra generally unioolored and sparse, 

allowing the brown derm to be readily seen beneath, true scales rarely 
seen .3 

-- The closely appressed pile of the elytra generally varicolored, and dense. 
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concealing the derm to a great extent, scales more or less evident (Chat- 
ham Island) R. galapagoensis Linell 

3. Rostrum much longer than broad; pronotum moderately, not coarsely 

rugose; pile of elytra light brown or gray and regularly inclined (James 
Island) P. hlairt Van Dyke 

— Rostrum little longer than broad; pronotum coarsely rugose with evident 

granules; pile of elytra gray with individual setae much curved or curled 
and not regularly inclined (Tower Island) P. crockrri Van Dyke 

4. The appressed pile of elytra very short, fine and sparse, not concealing 

to any degree the brown derm beneath; macules of silvery scales gen- 
erally present on elytra and very evident 5 

— The appressed pile of elytra rather coarse and dense, concealing the derm 

to an appreciable extent, scaly macules rarely indicated on elytra, erect 
setae short and sparse on disc, longer, denser and more inclined on 
declivity (Charles Island) P. caroh Van Dyke 

r» Short, erect setae sparsely dispersed over the elytra (Indefatigable 
Island) P. conicayensis Mutchler 

— Setae hardly observable on disc of elytra, short and much inclined on 
elytral declivity, pile abundant (Albemarle Island). P. williamsi Van Dyke 


Gerstaeckeria galapagoensis Van Dyke, new species 

Plate VII, figure 8 

.Medium sized, rolnist, black with rufous antennae; very densely 
eiotlied above witii short, broad, varicolored scales, the majority dark 
brown, giving tlie basic color, the others varying from light brown to 
white, the latltu* generally assembled so as to give the distinctive color 
])attern. Tht*s(‘ seah\s are dis])osed as follows: about the eyes; on the 
I)ronotum, in the foi’m of a short longitudinal line in front of the 
scutellum and a few s{)ots on the disc, generally a ])air near the center 
and seveial at tiie sides; and on the elytra as a lunate patch extending 
ol)litiuely inwards from tlu' humerus, and a slightly arched transverse 
])atch, widest at ('(*nter and sides, placed at the summit of the elytral 
declivity and extending from fourth interval on one (‘lytron to the 
fourth on the o])posite elytron. The scaling on the underside and legs 
is somewhat less dense than above. Head very coarsely, densely i^unc- 
tured above, the punctures (‘xtending on to the sides of the rostrum 
but becoming finer and more widely spaced toward the apex with each 
puncture on head and bas(‘ of rostrum sut)porting a scale which is 
rather broad on oeei])Ut and narrower and more u]>right between the 
eyes, also in general a lighter brown or dirty white about the eyi‘s; eyes 
separated in front by slightly more than the diametm’ of a single eye, 
a small fovea between; the rostrum about as long as head, feebly 
arched, earinated above, constricted in front of eyes and feebly nar- 
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rowed about middle. Protliorax about onc-fifth broader than long:, base 
transverse, apex over one-fourth narrower than base, broadly arcuate, 
the lobe covering base ot' head, sides arcuate from base forward to 
beyond middle, thence nari'owed and f(M»bly coiistricte'd befoi*e ap(‘x, 
disc convex, densely and coarsely punctured, each puncture vsupporting 
a scale. Elytra more a fifth longer than broad and about two and a 
half times as long as ])rothorax, without ])osthumeral ])roc(^ss, the sides 
evenly arcuate from base to posterior third then gradually naj*rower 
and somewhat sinuate to the somewhat extendt'd a])(‘x; disc v(‘ry con- 
vex, the declivity almost vertical, striae broad and wt‘ll im})j*t‘ssed, the 
strial ])unctures very coarstN se])arated by one-half tlu‘ir own diamet<*r, 
intervals as wide as striae, convex and finely and rather diuisi'ly punc- 
tured, all punctures supiiorting a scale as (*Isewhere above and all 
intervals ecpially scaly. Bcaieath rather coarsely, diuisely punctured 
Legs with femora unarmed, clothed with light and dark scales, which 
are generally arranged in a somewhat annulated maniuT on tlu* 
outer face, the third tarsal segment v(‘r\ broad, lobed, much wid(‘r 
than second. Length, without mstrum, 7 S nun., bn^adth rbo-t mm 

Ilolotypi and designat(‘d ]>aratyp(‘s from a sm-ics of Tort \ -six .s])i‘(‘i- 
rnens, collected by F. X. Williams on Abingdon Island, S(‘ptemb(‘r 
18-2)1, 1906. This s])(‘('ics would jU'obably fall in th(‘ subgenus Trypi/a- 
iiaphila Pierce and somewhere near (i. cniruiia (1iam])ion accord- 
ing to Pierce's (1889) key. 

Besides the rather large Abingdon Island series ol* s]>(‘cimens oF 
Gerstacckcria in the collection of the ralifornia Acad(uny of Sciences, 
there an^ specimens from several of the other’ islands of the (ralaf)agos 
Archipelago. These all j)osse.ss the basic characters and gtuieral scale 
color patt(‘rn indicated in G. rpilapaqitcnsis though thosi' from certain 
islands seem to poss(‘ss in addition, and in sf)ite of tluur variability, 
certain definite peculiarities \vhich I think (‘ntitles them to a name as 
subs])ecies, though nothing more. 


Gerstaeckeria galapagoensis barringtonensis Van Dyke, 
new subspecies 

This form apparently differs from the more ty])ical form by benng 
in general slightly smaller; by having the prothorax barely broader 
than long, the sides well rounded and with the greatest br’eadth in 
front of the middle and almost straight behind and convergent to l)ase; 
and by having the disc of both pronotum and elytra as s(‘en from the 
side, more convex, the humeral angles more rounded, and the strial 
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punctures of the elytra more sharply defined. Length G rnm., breadth 
3 mm. 

lloloUjpe and several designated paratypes from a series of thirt(*en 
specimens, collected on Barrington Island, July 4-10, 19()G, by 
F. X. Williams. 

Gerstaeckeria galapagoensis hoodensis Van Dyke, new subspecies 

This form is about the same size as the preceding and also differs 
from ty])ieal (L (jalapagocnsis in having the i)rothorax hut slightly 
broader than long, with sides but feebly arcuate; the el\tra with tlie 
sutural interval depr(‘ssed, tin; others v(Ty convex, and the stilal jnnic- 
tures sharply defined, 

Jlolotypc aiid foui* ])aratyp<‘s eo}l(‘cted on Hood Island, by F. X. 
Williams, on the 1‘ollowing dates: tw(3 in January, IfiOG, two on June 
23-30, 19()G, atid on(‘ on F(‘bruary 1-14, 1906. 

Gerstaeckeria galapagoensis seymourensis Van Dyke, new subs])ecies 

The specimens ot* this subspeci(\s are all, unfortunately, almost cum- 
])lclely d(‘nudt‘d of scales. The\ are tlie largest of any of th(‘ races, 
lia\e the {)rothorax one-sixth broader than long, with the sides well 
rounded and broadt'sl at middle, the disc somewhat fiatteiu'd, elytra 
elliptical, one-third longer than broad, and with the disc quite tlattened 
as sei'ii from the side but not \\hen viewed from liehind, and the in- 
tervals ecpially elevated. The size and elongati'd liody chietly distinguish 
it. Length 9 mm., breadth 4 mm. 

lloloiypv and three paratypes, three collected on South Seymour 
Island, Novejiiber 22, lOOh, and one July, 1906, by F. X. Williams. 
1 have also associated with these a single specimen collected on Inde- 
fatigable Island, October 23-38, 1903, In* F. X. Williams. It cannot be 
distinguished from tlie others. 

All OL th(‘ nunibers of the giuius Gcrstacckcri are (‘actus teiMling. 
We have numerous species in the southern part of the United States, 
chietly in the semiarid Southwe.st, in iMexico and the Wi‘st Indies, 1 
know of none tiuit have lieen described from South Anu*rica though I 
feel tliat tliey must be found somewhere along tlu‘ more desert parts 
of the West Coast. They have no functional wings. 

Geraes batesoni Blair 

Gnaeus bateso 7 ii Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, IX. pp 4S5-4S6. 

No specimens have been taken by any of the Academy \s ex{>editioiis 
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nor by any expeditions previous to the St. George Expedition which 
furnished Blair specimen. 

Lembodes subcostatus Van Dyke, new species 
Plate VII, figure 3 

Small, elongate and subdepressed, black o])a(iue, more or less cov- 
ered with a chalky indumentum which gives the insect a clouded gray 
and brown appearance, and with stubby scales arranged in series or 
tufts over the upper surface and more or less regularly arranged on 
the legs. Head ])artly concealed by overhanging pronotum and with a 
few stubby erect scales placed between the eyes and on base of rostrum ; 
antennae rufous. Prothorax almost a thii-d longer than broad, apex 
in the form of a lobe, notched at middle and overhanging the head, 
base transverse, sides almost straight or very feebly arcuate to l)eyond 
middle where they are suddenly narrowed as they merge with the mar- 
gins of the shovel-like apical lobe; disc rather irregularly convex l)e- 
hind, more flattened in front with the erect, brown, stub])y scales .scat- 
tered over the l)ase, arranged in the foian of four tufts one on (‘it her 
border near the middle and one on either side of the middle of disc, 
and in a denser series in arched formation just back of apical margin, 
as well as a few scattered ])ehind this seri(‘s. Elytra about twice as long 
as wide and twice as long as prothorax, base transverse with humeral 
angles extending slightly forward, sid(*s almost straight and fe(‘bly 
diverging to beyond the middle, then(*e arcuate, narrowed and sinuate 
at apical fourth and continued on to th(‘ rather broad subtruncate a])(*x 
which is feebly notched at suture; the di.se convex, somewhat flatten(‘d 
suturally and with a series of tliree feeble longitudinal costae on (‘ith(‘r 
side whicii are .surmounted and more d(‘finitely outlined by seri(\s of 
the .suberect stubby ])rown and gray .scal(‘s, the costa(‘ i)lac(‘d one along 
the side margin, one .sonu'what above and one midway b(‘tw(‘en this 
and suture, this last diverging from the sutui-e as it i)as.s(‘s backwards, 
a few .scales also placed along the suture. Beiu^ath with surface (*on- 
cealed by gray induuKUitum, in addition to a f(‘w scab's scatteird over 
second ventral and arranged in transv(‘rse rows on thi‘ third and foui-tli 
ventral segments. Legs gray, .soiiK'what annulat(‘d with l)lack on out(‘r 
surface and ratJier densely .s(‘t with the more or l(\ss erecd scales which 
arc larger and spoon shaped on the tibiae. L(‘ng1}i 4.0 mm., breadth 
1.75 mm. 

Iloloiype and two ])aratyp(‘s, (*ollected as follows, the holoty])e from 
Duncan Island, November 1, 1905, a .second specimen, also from Dun- 
can Island, January 1-17, 1905, and the third from Iguano Cove, Albe- 
marle Island, March 17-21, IflOG, all by V. X. Williams. 
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Five other species have been described i)reviously : L. solitarius 
Boheman, the type species from the West Indies; L. ululu Chevrolat 
from Santo Dorninf^o; L. trux Champion from Guatemala; L. furci- 
collis Chevrolat from ("olombia ; and L, alho-signatus Chevrolat from 
Chile. The species Lemhodes subcostatus has been compared with the 
type of L. trux and found to be very different, ])einj^ larj^er, less 
parallel, and with a lobed not truncate prothorax, as well as differing 
otherwise, and it apparently does not agree with the descriptions 
of the other s})ecies. 

Anchonus galapagoensis G. R. Wateiiiouse 

Anchonus galapagoensis G. R. Watkriioi sk. 1845. Ann. Nat. Hist., XVI, p 39. 
Arichonus galapagoensifi G. R. Waterhouse, C. Wateriiousk. 1877, Proc. Zoo. 
Soc., V. p. 82. 

Anchonus galapagoensis G R Waterhouse, Linfli, 1898, Proc. U. S. Nat. Mus., 
XXI, no 1143, p. 268, 

Anchonus galapagoensis CJ. R. IVaterhouse. Mi'kiii.kk, 1925, Zoologica, V, 
no. 20, p. 238. 

Anchonus galapagoensis G. R Waterhouse, Bi \ik, 1933, Ann Mag Nat. Hist, 
ser. 10, XI, p 485. 

Outside of the specimens collected by Charles Darwin and de- 
scribed as abov(' by (t. R. Waterhouse, there are only U\o specimens 
that 1 know' of that have been collected since in the Ar(iii])elago, one 
listed l)y Blair irom the tyj)e locality, dames Island, and one in the 
(California Acadi^my of Sciences collection, collect(‘d on James Island 
botwecm December 22, and January .i, IhOh. by F X. Williams, 

this last s])ecimen has Ixvn carefully <*om]>ared w’lth the type. The 
genus Anchonus Schonherr is a large one, widely distributed through- 
out the w'armer parts of the New* World, being found in .Mexico, (Cen- 
tral and South America, and the West Indies. One speciim^n has even 
be(‘n taken in the South Pacific. 

Dryotribus mimeticus Horn 

Dryotrthus mimeticus Horn. 1873, Proc. Am. Phil. Soc, XIII. p. 433. 
Dryotrihus mimeticus Horn. Bi \ir. 1933, Ann Mag. Nat Hist, ser 10, XI. 

p. 486. 

Thalattodora tnsignis Perkins, 1900. Fauna Hawaiiensis. vol 2. p. 146 

Three specimens of this species w'cre taken on Narborough Island 
by C. L. Collenette of the St. George Expedition. Blair states that this 
widespread species is represented in the British ]Vrus(‘um of Natural 
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History collection by specimens from Florida, the West Indies, China, 
western Australia, and Hawaii. I liave seen specimens also from the 
Marquesas Islands. It is a strand inhabiting sj)eeies so no doul)t owes 
its wide distribution to this fact. No specimens of this species were 
collected in the Galapagos Islands by the California Academy of 
Sciences exped i1 ion. 

Macrancylus gracilis Van Dyke, new species 

Small, linear and subcylindrical, smooth and shining, rufous with 
base of head ])iceous, head jiarallel sided or fcelily convergent forwards 
to licyond eyes, occiput smooth with a feeble transverse impn'ssion 
demarking it in front, the frons alutaceous and rather coar'sely and 
regularly punctured, the ]uinctures separat(‘d by at least their own 
width; eyes small, lateral, much tlatteneil, hardly projc'cting lieyond 
side margin; rostrum about as long as lu'ad ])ro])er, slightly narrower 
at base than head, with straight suites b'cbly convtu'gent forwards, 
the supiier surface with ])unctur(‘s <‘(nitinuous ^\ith those of lusid but 
gradually finer; anlenmu* rufous but with ('lub \('ry light colored, a 
yellowish white. Prothorax at hxist twie(' as long as broad, suh's 
rounded at base, straight and graduallx convermsit forwards; dis(* 
alutaceous with punctures somewhat coarsen* than on lusid, rather 
regularly ]>laced and about their own diamet<‘r ajiart. Klyti*a oxer 
three times as long as bi'oad and onc-third loniun* th;in pi*olhora\, 
as broad at base as base of prothorax, xxith base* 1 i*ansvt*rse‘, the* 
humei'i round(‘d, sidevs s1i*aight and ])aralle*l until ne-ar ape*\ xvh(‘re* 
they become roundesl , dis<* striate)punctati\ the- sii'iae* fe'cbly im- 
press(*d, punctures rather (‘oai-se* anel close* te)ue‘t he*!*, almost cem- 
tiguous in i)lac(‘s, the inte'rvals flat, as wide* as striae* and cre‘nulate 
as a r(*sult of being inde‘nt(*el liy puncture's. Deneath alutace*ems, 
wdth puncture's rather regularly y(*t wielely elist ribute*el, the* afte*!*- 
body pie'e'ous. Le*ngth d mm.. bre*adth b mm. 

IIolotjf})(\ a spe*cime*n e*olle‘e*te‘el on Abingdon Island, in S(*])le'm]H‘i‘, 
1906, by F. X. Williams Nine either s})e‘(nme*ns fremi Abingelon Islanel 
colleicted in Sei>te*mber 18 20, 19()f), by F. X. Williams have be'e'ii 
designateel as j)aratyf)e*s. 

This spe'cieis has be*e‘n care*fully e*e)nipare‘el xvith s|a*cim('ns of M. 
linearis Le* (’onte*, freim Fle)rida and the West Indie's and xvith J/. fm- 
migrans (IVrkiTis) from Hawaii, the twe) otlu'r spe*cies in the ge*nus, 
and found to be* more narrowed, shining, anel in gene*ral more graceful 
than cither, xxutli the head including rostrum a bit narroxver, the eyes 
less prominent but otherwise with about the same ])roport iems ; the 
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puncture somewhat finer (in M. linearis), coarse and close while in 

immigrans th(*y arc ratlier coarse but not close; tlui prothorax more 
narrowed than in eithm* of the others as is also the ftxmeral body, alii- 
taeeous, with ])unetures finer and better sej)arated ; the el\ tra smoother, 
intervals finer and morci flattened, in others more or l(‘ss convex, strial 
])unctures also much finer and as a result the stria(‘ themselves less 
dee])ly imj)ressed. The «’(‘neral color is also light(*r, a clearer red, not 
rufo])iceous as in the others. The di.stribution of’ thes(‘ three species is 
somewhat su{ 4 ’j» (‘stive of' that of the sp(‘cies ])]*eviously m(‘ntion(‘d. 

Neopentarthrum IMutchler 

T^copciitarthrum Mu’ieiiLKR. 1925, Zooloj^ica, V, no 20, p 2?>1. 

Tlie ralifoinia Acad(‘my of Scienc(‘s j)ossesses a paralype of 
y (<>}>( niarUirum ioin r( nsis ]\Iiitchler, kindly donated by Mr IMutchler, 
also a siipAle sp(‘cimen collected on Tower Island ( Darwin Day), June 
16, b\ M Willows, Jr., of th(‘ Tem])leton Crocker Expedition 

of which has been com]>ared with the lypex In addition the Acad- 

(*my )>oss(‘.ss(*s sjx cim(*ns of sevei*al other sp(‘ci(‘s, diff(*rini>' lireatly from 
th(‘ abo\e, I'T’orn otli(‘r islands. Th(‘.st* will he d(‘s<'ril)ed later on. 

Neopentarthrum towerensis Mut elder 

Kvoiivntiirthrum tauncn^is Mi n iii i k, 1025, Zoologica. V. no 20, pp 231 232, 
fiR. 45. 

Xr<)j>rnt(V tfu inn toncicnsis IMutehler, Bi \ih. 1033. Ann. Nat Hist, 

scr. 10, XT, p 4 OS 

I»(‘sidi‘s tlu‘ above, Hlair lists one specimen from Franklin Lake, 
as ha\iiu» bei'ii taken by the St. (i(‘oroe Ex])(‘dition Th(‘ (‘alifornia 
A(‘adt‘iiiy ot S(‘i(‘nc(‘s speidnums have b(*en mtmtioned })re\ ioiisly. 

Neopentarthrum cunicollis Van Dyke, m w speeds. 

Of the sani(‘ siz(‘ and oi^mn'al ]>i*oport ions as X ioin n n^is but w ith 
the ]>rot borax wa‘ll rounded and broadi*st elosi* to tli(‘ base, the sides 
almost straijjrht and (*on\ (‘rj^ent to apex with hardly a pt'rceptible in- 
1erru]>tion by the feeble ])o.st-apii‘al cou.st riidion, thus foi iidnu a wedue- 
shajied body: the el\tra with striae rather di‘e])ly and shar])ly im- 
])re.s.sed on the disc, tht‘ punctures cli‘ar cut, ('lose to^i'thm-, and to a 
f^reat extmit (‘onfiiu'd to striae, indentin*^- the inteiwals but little thus 
the latter are more re<?ular, less crenulate throughout Tin* ]>unctua- 
tion of thi‘ jironotum and underside and other chara('ters ar(‘ practically 
the same as in X. iowcrcnsis. 
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Holotype, a unique collected on Duncan Island, December 1, 1905, 
by P. X. Williams. With this species I have associated another speci- 
men, not differing morphologically as far as 1 can see except in having 
the elytral striae less sharplj^ impressed and the punctures a bit larger 
thus nicking the intervals to a greater extent. Tliis specimen which was 
collected near Iguano Cove, Albemarle Island, May 21, 1932, by 
M. Willows, Jr., of the Templeton Crocker Expedition of 1932, 1 would 
consider but a ^'ariety of N, cunicoUis. 

Neopentarthrum mutchleri Van Dyke, new s])ecies 

Of about the same size and proportions as N, toiverensis, piceous or 
slightly rufopiceous beneath with legs and antennae rufous. Head alu- 
taceous and with fine sparse punctures; the rostrum slightly longer 
and with basal portion narrower ; the eyes more flattened, not protrud- 
ing at all beyond side margins. Prothorax feebly broader than long, 
with sides evenly and well rounded, very narrowly constricted at base 
and more broadly so at ai)ex ; disc as regularly but slightly more finely 
punctured, the post apical transverse im])ression distinct sharply de- 
marking a collar; elytra about twice as long as l)road, the sides feebly 
but regularly arcuate from transverse base to posterior fourth where 
regularly rounded to apex ; the disc with striae not defined but the 
strial punctures distinct and serially arranged while the finer inter- 
strial punctures arc only observable here and there. Heneath with the 
few punctures finer than in N. toirerrnsis. 

IJolotyjje, a specimen collected on Abingdon Island, September 
18-23, 1906, by F. X, Williams. Three otluu- sjx'cimens from Abingdon 
Island, collected at the same time as the above, have been designated 
as paratypes. A fourth specimen, which I have associated, is from 
Indefatigable Island, collected October 25-2(), 1905, by F. X. Williams. 
It is somewhat narrower and generally less robust than tlic Abingdon 
specimens but with identical sculpturing. 1 cannot see that this speci- 
men is anything more than a variety. The Abingdon specimens, I am 
naming after my good friend, A. J. Mutch ler, former curator of insects 
in the American Museum of Natural History. 

Neopentarthrum glabrum Van Dyke, new species 

Somewhat narrower than A. toiverensis, with head and pronotum 
distinctly alutaceous, the elytra elliptical and practically smooth, the 
sculpturing obscure at most and of a black color, with antennae and 
legs rufous. Head feebly, sparsely punctured behind, more coarsely 
and closely so in front and on base of rostrum, the latter about as long 
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as head and broad, especially in front; the eyes feebly projecting? be- 
yond side margin of head. Prothorax with sides broadly rounded in 
type, less so in paratype, narrowly constricted at base and broadly 
narrowed and sinuate towards apex; the disc with punctures rather 
fine and well spaced, the anterior transverse impression vague, not 
forming a well defined collar though the apex is distinctly narrowed. 
Elytra elliptical, twice as long as broad, sides evenly arcuate from 
transverse bavse to posterior fourth, then more definitely rounded to 
apex; the disc moderately convex, smooth and somewhat shining, the 
striae obliterated and strial punctures likewise except those near the 
suture which are small and feebly indicated. Beneath smooth in front, 
wdth a few fine and si)arse punctures on metasternum and somewliat 
coarser and more numerous punctures on last three abdominal seg- 
ments. Length 3 mm., breadth 1 mm. 

Holotype and one paratype, the first collected on Hood Island, 
January, 1900, and the second on Abingdon Island, Reptember 18-23, 
1900, both by F. X. Williams. This comparativelv smooth species is 
most closely related to A. mutchleri but readily separated by its black 
color, pronounced elliptical elytra, and practical absence of elytral 
sculpturing. In spite of one of the specimens coming from Abingdon 
Tslfind, the home of A. mutchleri, it agrees absolutely with the type of 
A’. gJahrum and not with the former. 

Key to Species of Neopentarthrvm Mx tciilek 

1. Elytra with sides straight and parallel in basal two-thirds, the elytral 

striae sharply Impressed and regularly punctured 2 

— Elytra somewhat elliptical, that is with sides more or less arcuate 

throughout, striae either vague or not impressed 3 

2. Prothorax widest at about the middle towerensis Mutchler 

— Prolhorax widest near the base A\ cunicoUis, new species 

3. Elytral striae vaguely impressed but strial punctures distinct though 

shallowly impressed and somewhat regularly arranged 

iV. mutchleri, new species 

— Elytra smooth without striae and with only a vague puncture here and 

there K. glahrum, new species 

Family PLATYPODIDAE 

Platypus santacruEensis Mutchler 

Platypus santacruzensis Mutchler, 1925, Zoologica, V, no. 20, pp. 232-233, 
fig. 24. 

Recently while going over some duplicate material, I found what 
is presumably a second specimen collected on South Albemarle Island, 
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August 20, 1906, by F. X. Williams. This gives the California Academy 
of Sciences a representative of this species. 


Family SCOLYTIDAE 
Pycnarthrum insulare Blair 

Pycnarthrum insulare Blair, 1933, Ann. Mag. Nat. Hist., ser. 10, XI, p. 487. 

Besides the four paratyiies cited by Blair which ar(i in the Cali- 
fornia Academy of Sciences collection and which were collectt‘d: the 
Tower Island specimens, September 14, 1905, and the Hood Island 
specimens, January, 1906, both sets by F. X. Williams, the Academy 
also j)ossesses five more specimens from Tower Island and five more 
from Hood Island, same data as above, as well as a series of fifty-five 
specimens collected on Albemarle Island, March 4-14, 1906, l)y F. X. 
Williams. These insects are stated by Dr. Williams to ])recd in man- 
grove seeds. 
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PLATE 1 


1. Calosovia hotoardi Linell 

2. Cicindcla galapagoensia W. Horn 

3. Caloaoma darunnta, new species 

4. Right wing of Calosoma hoivardi Linell 

5. Right wing of Calosoma darwinia, new species 

6. Calosoma gaJapageiinn Hope 

7. Calosoma hyielli Mutchler 
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PLATE 2 


1. Scarites galapagoensis Linell 

2. ISelenophorus ohscuricornis (G. R. Waterhouse) 

3. Scarites wiUiamsi, new species 

4. Feronia duncani, new species 

5. Feronia galapagoensis G. R. Waterhouse 

6. Feronia calathoides G. R. Waterhouse 

7. Agonum darwinU new species 

8. Prothorax of Agonum darwini, new species 

9. Prothorax of Agonum chathami, new species 

10. Agonum albemarli, new species 
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PLATE 3 


1. ^towion 
2 Stomioti 

3. Sionnon 

4. !^tomion 

5. Sio7nton 

6. Stoitnon 

7. SiomiOTi 

8 . 


Uahipayoensift G. R. Waterhouse 
heloijoides G R. Waterhouse 
cnhricolhs, new speeies 
longulutu. new species 
Ineviyatum G. R. Waterhouse 
Imvlli Rlair 

longicoi nis, new species 
jugosum. new species 
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PLATE 4 


1. Ainmophorus galapagoensLs G. R. Walerliouse 

2. AmmophortiH galapagoensis suhpunctatus, new subspecies 

3. Ammophorus galapagoensis laevts, new subspecies 

4. Ammophorus vooksoni C. Waterhouse 

5. Ammophorus ohscurus G. R. Waterhouse 

6. Ammophorus bifoi^eatus G. R. Waterhouse 

7. Ammophorus ahingdoni, new species 

8. Ammophorus insularis Boheman 
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PLATE 5 


1 Pedonoeces 'irenmani, new species 

2. Pedonoeces eaudafu.s, new species 

3. Pedonoeces haurx Linell 

4. Pedonoeces galajmgoensis C5. R Waterhouse 

5. Pedonoeces spaluJatus, new species 

6 Pedonoeces costatus (J R. Waterhouse 

7. Pedonoeces puhesrens (L R. Waterhouse 

8. Pedonoeces luguhiis (Boheman) 

9. Pedonoeces harringtoni, new species 
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PLATE 6 


1. Phaleria manicata Boheman 

2. Pelonium longfieldx Blair 

3. Rhactua costipennis Blair 

4. ConoderuH galapagoensis, new species 

5. Neoryctes galapagoensis (G. R. Waterhouse) 

6. Chrysohothris tviUiamsi, new species 

7. Trox galapagoensis, new species 

8. Elytra of Ti'ox seymourensis Mutchler 
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PLATE 7 


1. Leptostyliis galapagoensis, new species 

2. Acanthoderen galapagoensifi Liiiell 

3. Lemhodes suhcostatufi, new species 

4. Estola galapagoensis Blair 

5. Strongylaspis krapelini Lanieere 

6. Acryaon galapagoensis Linell 

7. Pantomonis galapagoensis Linell 

8. Gerstaeckeria galapagoensis, new species 

9. Amphideritus cuneiform is (0. R. Waterhouse) 


[ 176 ] 





No. 22 1 


VAN DYKE: GALAPAGOS COLEOPTERA 


179 


INDEX 


ablngdoni, AmmophoruB, 96 
Ablechrus, 40 
Acanlhoderes, 136 
Achryson, 131 
Aeolus, 54 

aequatorialis, Bledius, 37 
Agonum, 26 
albernarli, Agonum, 27 
Alleeula, 67 
Alleculidae, 66 
Alloxacis, 43 
Alphitobius, 118 
alutaceous, Eupactus, 121 
amabilis, Eburia, 134 
Ammophorus, 83 
Amphicerus, 121 
Ainphideritus, 142 
Anchastus, 52 
Aiichoiius, 155 
Anobiidae, 120aii 
antennatus, Amniopboriis, 90 
Anthribidae, 142 
apical is, Pedonoe<‘es, 105 
apicalis, C^)nipsa, 134 
arrowi, Ataenius, 5, 123 
Ataenius, 5, 123 

bauri, Podoiioccos, 106 
barringtonensis, (Jcrstaeckeria 
galapagoeiisis. 152 
barringtoni, Ammophorus 
bifoveatiis, 96 

barringtoni, I’edonocccs. 109 
basillaris, Tbcrmonoctes, 32 
batesoni. Gci'acs. 154 
batesoni, Ocbthebius, 35 
batesoni, Pedonoeces, 110 
batesoni, Physorhinus, 51 
batesoni, Saprinus, 39 
becki, F(‘roina galapagoensis, 23 
beebei, Tacbys, 16 
Reinbidon, 14 

bifoveatus, Ammopliorus, 95 
bisigma, PsyHf)bora. 66 
bitoma, 64 

blaiii, Ammophorus, S9 
blairi, Feronia, 19 
blairi, Pantomorns. 146 
blairi, Pedonoeces, 103 
blairi, Physorhinus, 50 
Bledius, 37 
Host rich idao, 121 
Bruch idae. 141 
Bruch us, 1 n 
Puprestidao, 56 

calathoides, Feronia, 16 
Calocladon, 40 
Calosoma, 3, 5, 7, 10 
Cantharidae, 40 
Carabidao, 7 
Card n ops, 38 


carnivorus, Dermestes, 59 
caroli, Pantomorus, 147 
caudatus, Pedonoeces, 104 
Cerambycidae, 127 
chathami, Agonum, 26 
chathami, Physorhinus, 51 
Chauliognathus, 40 
Chrysobothris, 56 
Chrysomelidae, 139 
Cicindela, 4, 6 
Cicindelidae, 6 
Cissites, 45 
Cleridae, 41 
Coccinellidae, 65 
collenettei, Alloxacis, 43 
Colydiidae, 64 
Compsa, 134 
Conoderus, 45 

conwayensis, Pantomorus, 149 
cooksoni, Ammophorus, 91 
Copelatus, 31 
Cop r is, 122 
Coptostethus, 56 
cornutus galapaganus, 
Amphicerus, 121 
cornutus, Gnathocerus, 118 
costatus, Pedonoeces, 11 
costopennis. Hhacius, IIS 
Creophilus. 37 
cribrata, Estola, 134 
cribricollis. Stomion, 75 
crockeii, Pantomorus, 147 
Cteisa. 69 
Cucujulae. 62 

culpepperi, Pedonoeces. 102 
cuneaticollis. !\lastogenius, 58 
cuneilormis. Ainphideritus, 142 
cunicollis, Neopenlarthrum, 157 
Cui culionidae, 142 

darwini, Agonum, 25 
darwini, Docema. 140 
darwini, Galapagodacniim, 37 
darwini, Calosoma. 10 
Dendroiihilinae, 3S 
dentatus, Prateus, 119 
denticollis, Ammophorus, 94 
denticollis. Trichodesma, 120 
Deimestes. 59 
liermestidae, 59 
Desiniphora, 131 
Diabrotica. 139 
dichroa. Physoihinus, 47 
Docema, 140 
Dryotribiis. 155 
Dytiscidae, 31 
duncani, Estola. 134 
duncani, Feronia, 21 
duncani, Pedonoeces, 110 

Eburia. 132 
Elateridae, 45 
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Enoch rus, 36 

equatoriale, Bembidion, 15 
Eretes, 34 
Estola, 134 
Eupactus, 120 
exarata, Bitoma, 64 

Feronia, 16 (Key, 24) 
flavipes, Ablechrus. 40 
fuscatus, Aeolus, 54 
fuscipes, Parepitragus, 82 
fusoomaculatus, Bruchus, 141 

galapageinm, Calosoma, 3, 5, 11 
Galapagodacnum, 37 
galapagoensis, Acanthoderes, 136 
galapagoensis, Achryson, 131 
galapagoensis, Allecula, 67 
galapagoensis, Ammophorus, 85 
galapagoensis, Anchastus, 53 
galapagoensis, Anchonus, 155 
galapagoensis. Bembidion, 14 
galapagoensis, Carcinops, 38 
galapagoensis, Cincindela, 4, 6 
galapagoensis, Conoderus, 45 
galapagoensis, Copelatus, 31 
galapagoensis, Docema, 140 
galapagoensis, Estola, 134 
galapagoensis. Feronia, 22 
galapagoensis, Gerstaeckeria. 151 
galapagoensis, Grammophorus, 55 
galapagoensis, Gyrinus, 34 
galapagoensis, Leptostylus, 136 
galapagoensis, Lohopoda, 67 
galapagoensis, Longilarsus, 140 
galapagoensis, Mastogenius, 57 
galapagoensis, Mordellisteiia, 44 
galapagoensis, Neor votes, 125 
galapagoensis. Gxaeis, 42 
galapagoensis. Paiitoinonis, 144 
galapagoensis, Parandra, 127 
galapagoensis, Pedonoeees, 107 
galapagoensis. Sea rites, 13 
galapagoensis, Selenopliorus, 28 
galapagoensis, Spermophagus, 1 41 
galapagoensis, Stenodontes 
(Mallodon), 130 
galapagoensis. Stoinion, 71 
galapagoensis, Temnoehila, 60 
galapago(‘iisis, Thaptor, 120 
galapagoensis. Thermoneetes 
basillaris, 33 
galapagoensis, Trox, 124 
georgicus, Eupactus, 120 
Geraes, 154 
Gerstaeckeria, 151 
glabrum, Neopentarthrum, 15S. 
Gnathoeerus, 118 
Grammophorus, 55 
gracilis. Macranev lus, 156 
(lyrinidae, 34 
Gyrinus, 34 

liayi, Taeniotes, 130 


helopoides, Stomion, 73 
Heterocrepidius, 54 
hirtlcollis, Desmiphora, 134 
Histeridae, 38 
hoodensis, Gerstaeckeria 
galapagoensis, 153 
hoodi, Alloxacis, 43 
hoodi, Physorhinus, 49 
howardi, Calosoma, 7 
Hydrophilidae, 35 

insulare, Pyenarthrum, 160 
insularis, Alleeula, 68 
insularis, Ammophorus, 87 
insularis, Estola, 134 
insularis, Feronia, 18 
insularis, Stelidota, 61 
interruptus, Passalus, 126 

kraepelini, Strongylaspis, 130 

labrale, Metaehroma, 139 
laevigatum Stomion. 77 
laevigatus, Alphitobius, 118 
laevis, Ammophoius 
galapagoensis, 86 
Laiiguriidae, 64 
lanigera, Ebiiria, 132 
lateralis, Tropisternus, 35 
Lem bodes, 15 4 
Leptostylus. 136 
limbata, Diahrotiea, 139 
linelli, Galosonui. 12 
linelli. Neoiyetes, 126 
liiielli, Stomion, 78 
Lo!)opoda, 67 

Iongitielda(‘. Pelonmni, 41 
longieornis. Stomion. 79 
longi<‘ornis, Tetraprioeera, 121 
Longilarsus, 1 40 
longulum, Stomion. 76 
lugubris, Gopris, 122 
lugubris, Pedonoeees, 113 
lunatus, Longitarsus, 140 
Lyeidae, 40 

Maeraneylus, 156 
maeulata, (^issites, 45 
maculatus. Dermesles, 59 
manieata, Phaleria, 117 
Mastogenius, 57 
Meloidae, 45 
Melyridae, 40 
Metaehroma, 139 
Mierapate, 121 
mimetieus, Dryotrihus, 155 
modestior, Saprinus, 39 
molarius, Stenodontes, 129 
Monotomidae, 63 
Mordellidae, 44 
Mordellisteiia, 44 
inorio, Pedonoeees, 109 
inutehleri, Feronia, 20 
mutehleri, Neopentarthrum, 158 
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Necrobia, 41 

Neopentarthriim, 157 (Key, 159) 
Neoryctes, 125 
Nitidulidae, 61 

obesura, Stomion, 74 
obscurirornis, Selenophorus, 30 
obscurus, Ammophorus, 93 
obscurus, Enocbrus, 36 
Ochthebius, 35 
Oedemeridae, 41 
opacus, Pedonoeces, 114 
Ormiscus, 142 
Ostomidae, 60 
Oxacis. 42 

F^antoinoruK, 143 (Key, 150) 
Parandra, 127 
Parepitra^us, 82 
Passalidae, 126 
Passalus. 126 
peninoides, Cteisa, 69 
Pedonoeces, 99 (Key. 115) 
Pelonium, 41 
Phaleria, 117 

Physorhiinus, 47 (Key, 52) 
Physorhini, 46 
pilosa, Oxacis, 42 
Plates. 164 
Platvpndidae, 159 
Platypus, 159 
Prat(‘iis. 119 
proletaria, Ehuria, 132 
Psvilobora. 66 
])unctii>(‘nnis, Stomion 
salai)a?;ot‘nsis, 72 
pubeiulus. IIeterocre])idius. 54 
pubescens. Pedonoeces, 102 
Pycnaithiuin 160 

(luirsteldi. Physorhinus, 47 

Heteicnces, 160 
Khacius, IIS 
Rhantus, 32 

luflceps Physoilnnus. IS 
rufii)es. Necrobia, 41 
riigosum, Stomion, 80 

santaci u/(msis. IMalypus, 159 
Saprininae, 39 
Saprinus. 39 

scabratus, Micrapate, 121 
S<ara])aeidae, 122 
Sea rites, 13 
Scolylidae, 160 


scutellaris, Ataenius, 123 
Selenophorus, 28 (Key, 31) 
seymourensis, Alloxacis, 43 
seymourensis, Gerstaeckeria 
Kalapagoensis, 153 
seymourensis, Trox, 124 
sl^natus, Rhantus, 32 
simplex, Ammophorus, 87 
spatulatus, Pedonoeces, 108 
Spermaphap:us, 141 
Staphylinidae, 37 
Steliodota, 61 
Stenodontes, 129 
sticticus, Eretes, 34 
Stomion, 69 (Key, 81) 
Strongylasi)is, 130 
subcostatus, Lem bodes, 154 
suberosus, Trox. 123 
subpunctatus. Ammophorus 
galapagoensis, 86 
sulphurous, (^hauli®Knathus, 40 

Tachys. 16 

Taeniotes, 139 

Tern nochi la, 60 

Tenebrionidae, 69 

T#‘nebroides. 61 

tenellus, Caicinops, 39 

testaceum, Calocladon, iO 

Tetrapriocera, 121 

Thaploi, 120 

Thermonectes 32 

towerensis. Neopentarthrum, 157 

Tri<‘hodesma, 12o 

Tropisternus. 35 

Trox. 121 

uniformis Pedonoeces 105 

variep:atiis. Oimi^cus, 142 
\iliosus. C’H‘oi>hihis. 37 
vonluiKeni Gincindela, 7 

waterliousei Enoclirus, 36 
waterbousei. Feronia 17 
wenmani, Pedono(‘ces. 100 
wenmani. Selenephorus, 29 
williamsi. Anchastus, 53 
\Mlliamsi, (''hryso]>othris. 56 
williamsi. Goptosteihus, 56 
williamsi. Feroina, 21 
williamsi, Leptost>lus. 137 
williamsi. Pantomoris. 150 
williamsi. Pedenoecos. 112 
williamsi, Scarites, 13 
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A Geological Reconnaissance 
of Panama 

INTRODUCTION 
Sources and Acknowledgments 

This pa])cr is based i)riiTiarily on field work condneted by the 
author in the Republic of Panama between the years J920 and 1949. 
Mucli of the exploration was carried on as an indej)cndent undertak- 
ing, ])ursued as time and opportunity offered. But of the period 
involved, seven years were spent in the service of the Sinclair Panama 
Oil (\>rf)oration, to whose parent cornj)anies, the Sinclair Oil Com- 
pany and the Cities Service Company, the writer is indebted for the 
privih‘ge of publishing material from the files, including not only his 
own work, but that of a pi-evious j)arty which covered a considerable 
l)art of the area in 1917 and 19 IS, as well as material derived from 
well logs, and results of ])aleontological examinations of collections 
from wells and from tlie field. In this connection, gratitude is espe- 
cially due to Mr. F. A. Busli, l)i-. AV. B. IIei*uy, and the late AFr. A. C. 
Veat ch. 

The Gulf Oil ('’omf)any has given generously of its store of infor- 
mation acquired over years of exploration and drilling in the Gara- 
chine area of Dailen Province. The Panama Cor])oration of Canada, 
Tdd., through Messrs. Beresford, Benagh, and Retallac, furnished 
maps and information: and other members of its staff gave advice 
and assistance in the study of Panama’s most famous mine, the Espi- 
ritu Santo, of Cana in Darien Province. The officials and staff of the 
United Fruit Com])any and its .subsidiary, Chiriqui Land (kmipany, 
have rendered innumerable services of many kinds. Gratitude is espe- 
cially due to Mr. II. S. Blair, former manager; Mr. Rudolph Jensen, 
one-time chief engineer; and Air. F. AV. Genuit, once special agent; 
all of the Chiri(pii Land Company at Puerto Armiielles. 

Alany officials of the Republic of Panama have offered encourage* 
rnent and assistance, including two ]>residents of the Republic, Dr. 
Ilarmodio Arias Aladrid, president from 1932 to 1936, whose letter to 
local officials greatly facilitated the work during this period; and the 
late Don Domingo Dias Arosemena, pre.sident in 1948 and 1949, to 
whom the writer is indebted for the o])portunity to study in detail the 
aerial photographs of the Republic. 

From various members of the staff of the Panama Canal, particu- 
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larly the late Mr. li. Z. Kirkpatrick, for many years Chief of SiiiYeys 
of the Bureau of Maintenance and Operations, tliere has been received 
mucli valuable information and assistance. Dr. D. P. MacDonald, late 
Geologist of tlie Panama (\anal, (ind his successor, Mr. T. P. Thompson, 
placed much information at the writer’s disposal, and offered oppor- 
tunities to visit areas otherwise inaccessible. 

Dr. T. W. Vaughan, of the United States Geological Survey, fur- 
nished the results of a preliminary examination of fossils submitted 
to him jointly by Mr. A. A. Olsson and the writer. Dr. G. D. Harris 
of Cornell University and Dr. H. N. (^rycll of Columbia University 
generously undertook the identification of fossil collections; and other 
paleontologists, notably Dr. Katherine Van Winkle Palmer, G. D. 
Tash, and A. D. Brixey, Jr., furnished fossil identifications and 
offered useful suggestions. Dr. L. G. Ilertlcin of the California Acad- 
emy of Sciences and Mr. C. C. Cliurch, research associate of the same 
institution, and Dr. ITans Thalman of Stanford University checked the 
nomenclature of the forarninifera identified from well cuttings, and 
also the mollusks collected in the field. Dr. E. K. Dunn of Haverford 
College generously took time to collect rock s[>ecimens and make geo- 
logic observations in the highest part of the Azuero l^'iiinsula, a region 
from which no other information was available. 

However, more than to any otlier individual, the writer is indebted 
to A. A. Olsson for advice, encouragement, and active assistance in 
field and office. 

The Lake Nicaragua, Panama, Bogota, and Barrampiilla sheets of 
the 1 :1,000,000 map published by the American Geographical Society 
of New York, the Lake Nicaragua, Panama (kina1, Peninsula of Azu- 
cro, and Caj)e Corrientes sheets of the World Aeronautical ("hart, 
published by the Aeronautical Chart Service of the United States Air 
Porce, have furnished the topograiJiic basis for the n)a])s of the land 
areas, supplemented by A^arious ma])s of surveys by the I)ei)artmont of 
Maintenance and Of)eration of the Panama ("anal, and }>y ma])s of the 
various oil, mining, and fruit comi)anies listed above. In some areas, 
where no such surweys have l)een made, the writer has made liis OAvn.* 

The positions of the isobaths ha\^c been taktui from the 1 :5,000,000 
^'Map of tlie Americas” of tlic American Geographical Society of New 
York, and from many of the charts issued l\y the Ilydrogra|)hic Office 


*r)iscrep:mcies between elevMtmns as pi\en in the text and as shown on tlir map .me dne 
to recent information arrivinjr too bite for inclusion in the map The ele\.ttions oited in the text 
are taken fiora the World Acrnn.iutu..il Chnrts published hy the Acrfuiautical Cli.irt Sej vice, 
U. S, Air Force, Washington, D C , as follows 

769. Panama Canal, f'.mal Zonr-Colonibia Panama 8lh edit revistd, Docembti, 195.b 
829 Tape CoineiUes, Colombia- Panam.a. 7th edit , April, 1954. 

830. Peninsula of Aniero, Costa Uica. 5th edit , August, 1953. 
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of the United States Nav 3 % of which charts numbers 2015a, 5011a, 
5013a, and 1176 have been particularly useful for areas outside tlic 
continental shelf. In addition, the writer secured from tlie Ilydro- 
fyrai)hic Office, photostats of the '‘smooth sheets'’ for most of the 
Pacific coast and for the Caribbean coast of the Province of Boeas 
del Toro, and adjacent shores of Costa Tiica. Since the “smooth sheets” 
contain all the soundings instead of the three to five per cent usually 
sliown on the Hydrographic Charts as issued, an enormous amount 
of detail is made evident which would be unsuspected from a study 
of the Hydrographic Office charts, (‘anal Zone geology" as shown is 
adapted from the published maps of MacDonald (1915) and Jones 
(1950) with some slight modifications. 

In 1934, the writer, at tlie request of Pi’ofessor Charles Scliuchert, 
submitted to him for ]>ul)lication in his “Historical Oeology of the 
Antillean-Carilibean Begion,” a geologic map of Panama which had 
been compiled by tlie Ceology Department of the Sinclair Oil (‘om- 
pany some fifteen years earlier. A mucli-reduced and altei*ed version 
of the ma]) was itududed in Schuchert's volume. Since tliat time two 
ma]>s, sponsored by the (leological So(*iety of America and the United 
States (ieological Survey, have been published. All tliese maps are 
on a scal(‘ loo small to furnish more than a generalized idea of Isth- 
mian geology. It is hoyx'd that the map i>resented herewith may he of 
use to persons interestcMl in the subject, who desire' <.»reat('i‘ detail. 

(ieolo^ists who have worked in the rainy tro]ocs know the diffi- 
culties ini])osed ])y lieavy ves»etation, dc'cp weathering of the rocks, 
and unfavorable climate. Tliese difficulties are em'ountered in the 
most extreme form in Ihinama. In addition, difficnilt ies in ('orrelation 
due to lithologic uniformity, and overla])])ing of fossil s])ecies that in 
other regions are distimhive. mak(‘ it difficult and in many cases 
im]>ossible to draw contact lines. Kven in the Canal Zone, whicli 
has received many limt's as mu(*li attention as any other ]>art of 
Panama, there ai’C still doubtful c(»ntacts and cori-elations. The 
writer can only hop(‘ that the inevitable errors on the map will not 
])rove too embai’rassing. 

Cknkrai. Feati kes 

The Bcjniblic of Panama lies between ])arallels 7'’ 9' and 9^ 37' 
N., and meridians 77" 9' and S5° I' AV., with a maximum east -west 
extension of about 390 miles and a maximum north-south extension 
of about 170 miles. Its area is about 29,000 .s<|uare miles. Dj this 
area probably less than half is permanently inliabited. A]>|U’oximately 
one-half the country is above the 1,000-foot contour, but, perhaps 
ninety per cent of the population live below it. All the provincial 
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capitals and also the national capital are below the lOO-meter (328- 
foot) contour. In spite of the fact that Panama has been a highway 
of international commerce for more than four hundred years, con- 
siderable areas are still known only vaguely. The continental divide 
is crossed by only two highways and one railway, all of them within 
or adjacent to the Canal Zone, and it is crossed by few trails. Even 
in the lowlands, larger tracts of most fertile soils remain iincultivated. 

The topography has been accurately ma])ped only in the vicinity 
of the canal, such portions of the coast or other areas as the United 
States War Department has considered of strategic im])ortance, and 
in the immediate vicinily of the l^in-American or Inter-American 
Highway. Other ma})i)ing has been done by oil, mining, and fruit 
companies, and it is ot* a limited and sketchy character. The country 
has been photogra])h(‘d from the air for the piir])()se ot* constructing 
an accurate topographic map, but this i)roject, will not come to fruition 
for some years. 

About 1,700 square miles in the Tntendencia ot* San Bias, and 
adjacent areas of the provinces of Darien and Panama are under the 
control of the Cuna Indians, and are not open to exploration except 
with their consent, which is almost never given. The topography of 
this region is known mainly from air observation, although two cross- 
ings of the Intendencia of San Bias have been made undei* military 
protection, one in 1870 by Scl fridge and another in 11)47 by Timmpson. 

UEOMOKPIIOLOGY 

The general form of tlie country is an iia-egular sigmoid, elongated 
in an east-west direction. Its outlines are ])i’oken by one large and 
several small peninsulas; the large one — the Azuei’o I^eninsula — form- 
ing the west shore of the Gulf of Panama. This, with two smaller 
ones, the Burica Peninsula and the Sona Peninsula, are on the Pacific 
coast; two still smaller ones, the Valiente and San Bias ])eninsulas, 
are on the Carib])ean coast. If the ocean were withdrawn to the 100- 
fathom isobath, the area of Panama would be increased by about 
one-third, most of the addition being on the I^acific side. The elongatCKl 
sigmoidal form would still be preserved, but the large Azuero Penin- 
sula would no longer be recognizable. 

The eastern end o± the country is in a more advanced stage of the 
erosion cycle than the western, and this difference extends across the 
national boundaries, with the flat basin of the Tuira Biver of Darien 
Province merging with the swampy plains of the Atrato in Golombia; 
while in the west, the rugged continental divide between Bocas del 
Toro and Ghiriqui rises to the lofty volcanic peaks of Costa Rica 
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(fi^. 2). The coastal plain and adjacent lowlands are wider on the 
Pacific than on the Caribbean side, and this difference extends out 
to the edf?e of the continental shelf. If the map were continued to 
the northwest, the relations between the coastal plain and the conti- 
nental shelf on the two coasts would be seen to reverse itself, the 
plain on the Caribbean side becoming]: wider, that on the Pacific nar- 
rower. This physiojy^raphic chaiif^e is evidently the surface exjiression 
of a change in the underlying rock structure. 

Western Panama 

The lowlands of the Pacific side of western Panama can be divided 
into five distinct physiographic provinces : 

1. The Burica Peninsula, on the international boundary at the 
southwestern corner of Panama and the southeastern corner of Costa 
Rica, is a tightly folded and faulted area, the exposures showing rocks 
of the basement complex and the entire known sedimentary section 
of Panama, with the possible exception of the Oligocene, which has 
not been identified, as yet. IMarine Pleistocene occurs at elevations 
of 100 feet or more. The maximum relief is over 2.500 feet, with the 
highest point within a mile of the west shore, and the divide between 
the east-flowing and west -flowing drainages lies ('lose to the west coast 
from this point to the tip of the peninsula. The short high-gradient 
streams flowing west are rapidly beheading the long low-gradient 
streams flowMng east. The rocks of the basement, complex ai’c mostly 
ill the northwest corner, and the sedimentaries curve round them in 
arcuate forms, convex to the northeast. Differential resistance to ero- 
sion has resulted in a rugge^d topography, but the surface of the high 
ridge of basement rocks is so smooth as to suggest pene|)lanation ])rior 
to the last elevation. An extension of (his surface tilted to the north- 
east at about 3 degrees would meet the successive crests of the ridges 
of sediments, indicating that tlie entire peninsula was once ])ene])laned 
and then tilted to the northeast in late Pliocene or Pleistocene time. 
In Recent time the X)eninsula was an island, and it is now a tombolo 
tied to the mainland by delta deposits. There is almost no continental 
shelf on the east side, Imt there is one on the west side, two to three 
miles wide. 

2. The flat lands at the head of the Burica Peninsula, composed 
of Recent alluvium, occupied by the banana farms of the Chiriqui 
Land Company are a composite delta formed by rivers from the main- 
land and from the peninsula. Until recently a residual lake remained 
near the center of the area. This flatland extends from Golfo Dulce 
on the west to Rio Chiriejui Viejo on the cast. Water wells of the 




Kmiiro 2 Tor-of?! <‘pbn' skct( h map - I?;tlimian la^ion 



8 


CALIFORNIA ACADEMY OF SCIENCES [Oc. Papeeb 


Chiriqui Land Company liave penetrated more than 200 feet of allu- 
vium. An ancient river system, now submerged, crosses the continental 
shelf. ( Terry, 1941 . ) 

3. A volcanic outwaah plain extends from the Kio (^liiriqni Viejo 
on the west to the vicinity of David on the east. The maximum relief 
is 900 feet. Volcanic ejecta cover folded Tertiary sediments. The 
region is a smooth plain for the most part, but hills of Tertiary sedi- 
ments appear near its northern edge. Near Concepcion about 14 miles 
from the coast, a fault-line escarpment separates it from the higher 
area to tlie north, in which the streams run in deep box canyons, while 
below the scarp the channels are shallow, and the streams run out of 
control in tlie rainy season. The coastal margin is swain])y. The con- 
tinental shelf widens from 10 miles at the west to 20 miles at the east. 

4. David io Tolv. This is a maturely dissected belt of tilted and 
folded Tertiary sediments, with numerous plugs, dikes, sills, and flows 
of andesite. The igneous outcrops and the numerous faults interfere 
with the normal develo])ment of the erosion pattern, ^lost of the 
streams arc consequents. The maximum relief is al)out 1,000 feet, Imt 
the average is less than half that. The higli points are mostly ^olcanic 
])lugs, dikes, or }ava-cap])ed mesas like the (Jran (laho'a d(‘ ("hor(*ha. 
The coast line is serrated with numerous small islands, and the lower 
stream courses liave been drowned by recent invasion of the sea. The 
continental shelf widens from 20 miles at the west to 50 miles at 
the east. 

5. Peninsula of Hona. This is a rugged igneous area, the rocks 
being mostly or entirely basement complex. The maximum relief is 
about 1,500 feet. Tliere is a ria coast and the continental shelf is 
about 50 miles wide. 

On the o])posite, or Caribbean coast, some four coastal provinces 
may be distinguished: 

1. Puerto Limon to Old Harbor (Costa ICicaC Tliis is a flat 
swam])y coastal plain, two to five miles in width, with an extension 
up the valley of the Estrella River ending in a lifilson valley tloored 
with gravel and boulders, with a thin cover of alluvium. Smaller 
valley flats extend up the Banana and Ifananito i*ive!*s. Th(' alluvial 
cover of the coastal plain is thin over folded Tei'tiary sediments, which 
are occasionally exposed in stream beds. Drowning of str(‘am valleys 
is less marked than on the oppo.site coast of Chiri(]ui. The continental 
shelf is seven to eight miles wide from Puerto Limon to Cahuita 
Point, whence it narrows rapidly to about two iiiih's at Old Harbor. 
The straight line of the coast suggests fault control, and the rapid 
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narrowin^y of the continental shelf east of Cahuita Point, with its steep 
outer edge carries a similar suggestion. 

2. Old Harbor to Monkey Point (Costa Rica). This region has 
no coastal plain. It is comimsed of sandstone and conglomerate hills 
of middle and late Miocene age with some Pliocene. These form a 
belt of liills along tlie coast, back of which is the flat meander belt of 
the Sixaola River, about five miles wide. The conlinental shelf is 
about two miles wide. 

3. Monkey Point to Chiriqui Lagoon (Panama). This area con- 
sists of a .swampy coastal plain, .seven to eight miles wide, over which 
the Sixaola and Changuinola rivers meander. The wide flood plain 
of the Sixaola extends inland to the bolson Talamanca valley, filled 
with heavy gravels and boulders with a thin cover of alluvium. The 
continental shelf is seven to eiglit miles wide and at the mouth of the 
Sixaola is deeply notcliod, ap])arcntly because of faulting. (Terry, 
1941.) 

4. Almirante to the base of the Valient e Peninsula. This region 
consists mainly of the shallow, flat-l)ott()med Chiriqui Tiagoon, which 
has a maximum depth of about 20 fathoins. In the lagoon are nu- 
merous islands of Miocene sandstones a ml shales, with interbedded 
and intruded lav^is. Along the inner marizin of the lagoon from Alrni- 
rante to Chiricjui CJrande, similar hills of sediments and andesite 
form the coast, but from (^hiriqui Grande to the base of the Valiente 
Peninsula is a swam})y, alluvial coastal ])lain, tiv(' to six miles wide. 
The Valiente IVninsula is a tom])olo of ^Miocene sediments and igneous 
rocks. The continental shelf varies from about h miles wide at Vali- 
ente Point to 20 miles at the offshore island. Escudo de Veraguas, 
from which it narrows ra])idly to 10 miles at the base of the penin- 
sula. 

Between the two coastal regions just described, the cordillera of 
the continental divide rises from about 3.000 feet at the head of the 
Rio Tabasani at the eastern edge of the region to 12.861 feet at (3iir- 
ripd (Ji'ande, southvest of Ihierto liimon. The axial poi'lioTi of the 
cordillera may be conveniently divided into three parts. 

1. Eastern part, the Serrania de Tahasard. The crest of the cor- 
dillera rises from 3,000 feet at the head of the Tabasani, to 9,265 
feet at (Vrro Santiago, a Pleistocene (?) volcano, from which it de- 
scends to about 4,000 feet near the 82nd meridian. There is a fairly 
even .slope on each side to the two coa.stal plains, with consequent 
streams i-unning straight down the slope. 

2. Central part from 82^ to 82^ W. The crest line has an 
average height of 5,000 to 6,000 feet with tliree peaks — Ilornito 
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(7,200), Cumbre de la Playa (8,235), and Horqueta (7,440 feet). 
These are apparently all volcanic, probably of late Pliocene or Pleis- 
tocene age, but they have not been investigated. The writer crossed the 
divide on a trail between Hornito and Cumbre de la Playa, and noted 
the flatness of the divide for a width of a mile, more or less; and he 
was informed that the Rio Chiriqui rises in a shallow lagoon in a 
similarly flat area on the crest of the divide. It is not known whether 
the flattening is erosional or due to flat-lying lava beds, but the last 
rocks exposed on the south side before reaching the crest, are crystal- 
line, followed by andesite at the crest, but no flow structure was seen. 

3. Western part — the Cordillera de Talamanca, This portion of 
the cordillera has eight peaks above 10,000 feet on the divide itself, 
and four others at short distances from the crest-line. The writer has 
not crossed this part of the divide, but has climbed one of the peaks 
on the south side, El Barii, a Pleistocene volcano. Reports of its ac- 
tivity in historic time are of questionable authenticity. 

El Barti, which dominates the landscape from almost any point 
in the province of Chiriqui, is for that reason usually known as the 
Volcan de Chiriqui. Its peak, 11,410 feet above sea-level, is the highest 
point in the Republic of Panama, and is about eight miles south of 
the continental divide. The present cone, which is far from perfect, 
has an ellipsoidal base about nine miles long on the main axis, which 
extends on a nearly east-west line, and about seven miles on the 
shorter axis. This cone is composed mainly of heavy flows of andesite 
and subordinate amounts of clastic material. Examination of slides 
made from these Pleistocene flows does not disclose any perceptible 
difference from slides cut from flows of Miocene age or those of the 
basement complex. 

There are several craters, the largest of which lies west of the high 
peak and debouches through an oi)enmg half a mile or more wide 
upon the Llanos del Volcan, a gently slo])ing ])lain, from which rise 
a few small andesite hills, which may be vo](‘anic plugs, or remnants 
of older flows. There are several undrained de])ressions, two of which 
are occupied by perennial })onds. The material underlying the sur- 
face, so far as can be seen in the erosion channels, is mainly clastic 
and most of it appears to have been water deposited. 

From the Llanos del Volcan a continuous ge?itle slope extends 
southward some eighteen miles to Concepcion, where it is intersected 
by an eroded fault scarp. This sloping plain is drained by radial 
streams, running in deep box canyons. The interfluvial areas are 
wide and not much dissected on the upper part of the slope; the lower 
areas are more cut up, but the entire region has an appearance of 
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extreme topographic youth. The material is mostly clastic and was 
distributed by exi)losion and by water. The breach in the old crater 
wall suggests that a crater lake was released by faulting or by erup* 
tion, the succeeding floods spreading loose materials which were car- 
ried farther by slope wash. It is possible that other vents contributed, 
but by far the greater ])art was apparently derived from El Baru. 
The area covered by the volcanics has maximum dimensions of about 
25 miles east-west and about 30 miles north-south. Near the peak on 
the east are three small craters of later date with steep andesite walls 
and flat floors, largely immicc. Narrow notches in their walls cut by 
the overflow lead to the Cochea River. There are no signs of recent 
activity in the small craters, but there is a tepid sulphur spring in 
the large one. 

The base of the lava flow cone is overlapped by the elastics, and the 
platform on which it rests is not visible, but is presumed to consist 
of sediments of Mid-Miocene age which emerge from beneath the 
elastics at both the east and west margins of the volcanic area at 
altitudes of 3,000 to 4,000 feet. 

The writer has crossed tlie continental divide a few miles west of 
( "eiTo Santiago at the head of the east fork of (>ricamola River, and on 
the south side of the divide crossed a steep slope of volcanic ash wliich 
looked as fresh as the material in the crater of Irazu, an active Costa 
Rican volcano. The ash was so loose that the accompanying Indians 
insisted on si)reading out to a spacing of 30 feet between men, to avoid 
starting a slide. It was the writer's impression that Cerro Santiago has 
been more recently active than El Bani. ]\Iost of tlie high jieaks in 
tliis ]>art of the Cordillera ai’C probably volcanic and of Pliocene or 
Pleistocene age, but the divide has not been examined except here and 
at the ci-ossing between Rio Chiriqui and Rio Guarumo. 

I'he Cordillera de Talamanca continues northwestward in Costa 
Rica, trending slightly more to the west, and increasing in altitude, 
to Chirripd (irande at 12, SGI feet, from which it descends slowly to 
the Meseta Central of Costa Rica. According to Lohman (1934), the 
latter })ortioii is com})osed of Tertiary sediments dipping north under 
the cover of Pleistocene and Recent volcanics in the ^leseta Central, 
lie shows these sediments as resting on a basement of crystalline 
deej>-seated ro(*ks, which are here and there covered by Pliocene, 
Pleistocene, or later volcanics; and he considers the crystallines to 
l)e older than the basic lavas which co\er them. Gabb (1875) con- 
siders the granite of I’ico Blanco, near the continental divide Just 
west of the international boundary to be a later intrusion which has 
metamori)hosed the l\Iid-Miocene sediments. The ^^riter thinks Gabb 
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was mistaken, as the Oatun conglomerate contains pebbles and cobbles 
of granite. In general, the topography of the cordillera is distinctly 
youthful; but there is an area on the Pacific side of the divide near the 
international boundary which shows considerable stretches of smooth 
surface beveling the steeply tilted Oligocene and Miocene strata. These 
sloping plains at the 3,000- to 4,000-foot level are very clearly seen 
from the air in the region from Brcnon to Canas Gordas. They slope 
gently to the southwest and the beveling of the surface is believed to 
be of contemporaneous origin with that of the now-dissected pcneplane 
beveling the ridges of the Burica Peninsula. Both peneplanes dip 
inw^ard toward the intervening flats of the compound delta which ties 
Burica Peninsula to the mainland. This delta is still close to sea level. 
The inward tilting of the pene])laned areas is believed to be due to 
underthrusting from the Pacific side, and to intrusion from below 
under the cordillera. 


Central Panama 

On the south shore of the Azuero TVninsfila, an andesite cliff 
fronts the sea for most of the distance from Punta Naranjos to Punta 
Bucaru. The narrow width and steep outer edge of the continental 
shelf suggest close offshore faulting. Near Bio Ocones, west of Morro 
Puerco, shales and slates ap])arently underlying the andesite, dij) 
steeply toward the sea. No fossils were found. It is possible that 
these rocks are of Cretaceous age, but in any case the andesite belongs 
to the basement. 

From Moito Puerco, a narrow coastal ])lnin widens gradually to 
Punta Bucaru, where it meets the floodplain of Bio Tonosi. This flat 
extends inland for six or seven miles. From Punta Bucaru eastward to 
Ca])e Mala the continental shelf averages about 10 miles in width, but 
the coastal plain narrows eastward from the mouth of Bio Tonosi to the 
limestone-andesite contact, about eight miles distance, where the ande- 
site cliffs reappear and form the coast line to Capa Mala, and north 
along the shore of the Gulf of Panama nearly to Mensabf*, wlu're a nar- 
row coastal plain begins and widens slightly northward to the dee]) re- 
entrant occupied by the delta of Bio Santa Maria. II(‘re the coa.stal 
plain merges with the Santiago plain which se])arates the highlands 
of the Azuero Peninsula from the foothills of the continental divide. 
This is a flat erosional surface cut on Oligocene and Miocene sedi- 
ments, for some forty miles westward to the head of Montijo Bay. 
These flats extend south along the coast of the bay a})out 25 miles to 
the igneous-sedimentary contact north of Bio Toro. The Oligocene 
and Miocene are intruded and interbedded with basic lavas and tuffs 
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over the entire area, a condition which continues north to within a 
few miles of the continental divide and east to the vicinity of Anton. 
Numerous vents throuf^h which these volcanics issued can be seen in the 
form of dikes and volcanic craters, one of which is described by Jou- 
kowsky and Clerc (1906) : ‘‘Prom the port of Aj^uadulce to Chitre 
passing through Sta. Maria, Parri, Parita, and THarena describing 
an arc more or less parallel to the shore with a total length of more 
than a hundred kilometers I saw nothing but eruptive rocks, lava, or 
ash. South of Sta. Maria is found a circular ])lain completely sur- 
rounded by a chain of low hills. At its highest point is an outcrop 
of basic rock with augite microlites. The general arrangement of the 
rocks suggests a volcanic vent. There are also volcanic rocks, lavas, 
and cinders which arc found from the village of Chitre to the port, 
forming a i>lain a little above sea level. On the road from Chitre to 
Macaracas for a dozen kilometers, one sees nothing but volcanics. At 
this distance (roughly calculated) is the first sedimentary outcrop, a 
calcareous marl striking NNE.” (Authors translation.) 

Other similar and larger volcanic vents can be seen west and north- 
west of Aguadulce. 

The lavas along the coast near Chitre mentioned by Joiikowsky 
apparently overlie the sedimentaries ot* late Oligocene and early 
Miocene age, and may be younger than early ]\liocene. The sediments 
dip beneath them near Las Tablas and at other ])oints. The ])eneplane 
whicli cuts across them can hardly ])e older tlian middle Miocene since 
it bevels early ]\liocene strata. The coastal ])lain continues east beyond 
Anton to Chame, and from tlie coast the smooth gentle slope continues 
50 miles beneath the sea to the edge of the continental shelf. 

The Azuero Peninsula, aside from the coastal plain, consists of 
two upland ai’cas, se}»ai‘ated in the middle by the Tonosi basin and 
its nari’ow connection with the Santiago plain by wmy of Juanbacho 
am I ]\l;i('a racas. The highland area west of the Tonosi basin is a dee])]y 
iissect('d ])]ateau, which like the Burica Peninsula, fronts the Ihicific 
with a steep andesite cliff, the highest ])(»int of which is less tlian three 
miles from the coast, with the drainage running northwest to the Gulf 
of Montijo. The ejust side of the plateau is se]>arated from the Tonosi 
basin by a stec]) scarp, striking about N. 2I)° AV. The western half of 
the Azuero Ihminsula has thus the a])])earance of a fault block, ele- 
vated on its eastern and southern sides and tilted to the northwest. 
The plateau area east of the Tonosi basin is somewhat smaller and 
rises to lesser heights, with no obvious suggestion of tilting. The rocks 
of higher i)arts belong mostly to the basement complex, but some of 
the volcani(*s are younger. MacDonald (19:>7) considered Cerro 
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Qiiema to be a Pleistocene volcano. The draimif^e is radial from the 
central area of the eastern plateau. 

On the opposite Caribbean coast, the conlincntal shelf varies from 
3 to 12 miles in width, and there is no coastal plain from Rio Pasaula 
eastward to Belen. Over this distance, the andesite foothills of the 
cordillera come down to the sea, and are cut up by sharp V-shaped 
valleys strikinji* N. 45"^ W. at an acute an^le to the coast, instead of 
running: directly down the slope from the continental divide, as mipfht 
be expected of conse(|uent streams running over unstratified rocks. 
The parallel si ream courses and unexpected orientation su^^est con- 
trol by faulting. 

PVom Belen cast to Code del Norte the surface as seen from the 
air, is a series of low parallel rid^res striking east-west and rising 
slowly to the continental divide, which for a distance of twenty miles 
east of La Pintada averages about 2,000 feet in heif?ht. The ridded 
surface resembles the Santiago plain, and like it seems to ])e com]>osed 
of interbedded elastics and volcanics, the latter forminjr all, or nearly 
all, the formation on the west, with the elastics increasing? to the east. 
Near Code del Norte, specimens seen by the writer were dark gray to 
black foraminiferal shale resemlfiing the Uscari of early ]\Iiocene or 
late Oligocene age, which had been intruded by an andesite dike and 
slightly mineralized along the contact. However, on a canoe trif) u]) 
the river, all exf)osures seen were igneous. The ridged surface of the 
flows and elastics, looks like a i)ene])lane whi(*h has been slightly ele- 
vated, tilted toward the north, and somewhat eroded. This conclusion 
is supported by the fact that east of Belen tiie sti’oain courses are in 
general normal to the coast, as might be expected on a tilted ])ene- 
idane sloping to the sea. It is the writer s conclusion that this surface 
is actually of equal age with the south coast pcneplane, but has suf- 
fered greater elevation and tilling in j)ost -Miocene time. The corru- 
gated surface is tlu* result of erosion of the weaker beds, following the 
tilting. 

This corrugated surface becomes flatter and wider as one ap- 
})roaches the canal, bending south to include fJatun Lake, but east of 
the lake is cut off shaiqely by the contact with the basement rocks. 
This contact strikes about N. 30^ E., reaching the sea about halfway 
between (k)lon and lh)rtobello. On the Pacific coast, igiieous plugs 
and dikes rise above a surface which ap])ears to be mainly andesite 
flows west of Anton, and rhyolite flows and tuffs to the east, with 
some interbedded elastics, ])artly marine and partly terrestrial. Like 
the area described above, the surface in gcnei’al appears to be an ele- 
vated, tilted, and slightly eroded penei)lane east of the Bay of Chame. 
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Between these two tilted i)eneplanes is a mountain group, flanked by 
two volcanic cones, El Valle on the south, San Miguel de la Borda 
on the north, between which the continental divide traverses an area 
oL* rliyolites and granites which culminates at the east in La ("ampana, 
3,300 feet in height. The voleanics of El V^alle are rhyolite ash 
and rhyolite flows. Those of San Miguel de la Borda have not been 
investigated. 

The wcll-presei'ved slopes of the El Valle cone with their youthful 
drainage channels, led tiie writer to ascribe to it fin Sclin(*heii s 
(1935) volume] a J^leistocene age. Jones (DoO) objects to this and 
apparently considers it Miocene, saying that the slopes have not been 
eroded because of the porosity of the tuffs. It is difficult to reconcile 
this view with the fact that several volcanoes of Miocene age in the 
area between Santiago, Aguadulcc, and T^as Tablas have been com- 
pletely eroded and the surface peneplaned as described by Joukowsky 
and Clerc (1906). Some of these Miocene volcanoes were of a size 
com])arablc to El Valle. It is a fact, however, that the materials 
ejected by the El Valle volcano are considerably older than tlie cone 
itself, and may be of Miocene age. The El Valle volcano is of the 
caldera type. Its crater was localized by the intersection of four 
faults, two striking X. 10" AV. and two striking X^. 60° E. The two 
latt(‘r j)arall(‘l th(‘ continental divide, which is probably itself a fault 
line scarp. The north and west walls of the El Valle crater are rhyo- 
lite, the south vail and at lea.^t a ]>art of the east wall rhyolite tuffs 
and ash, very well stratified. They strongly resemble the Panama 
luffs at Diablo Heights in the Canal Zone, and may well be of the 
same age (early Miocene). The eru}>tions wliich formed the cone, 
however, took ])lace at a much later date, and the Miocene ash was 
ejected after the manner of the Krakatoa eru])tion, with a minimum 
amount of new material. On the floor of the crater, about three miles 
northwest of th(‘ village' of El Valle, a well was drilled to secure a 
domestic water siipidy for the home of Don Enrique Coronado. This 
well ]>e]iet rated 65 feet of tough blue clay, ca]q)ed by tlii'ee feet of 
loose sand, neither of these de])osits resembling the stratified ash of 
the crater walls. The well was unsuccessful. The clay is ap]>arently 
a lake deposit, made in a water body which tilled the crater. The 
lake was finally drained by the head of l\io Anton cutting along the 
shattered rhyolite on one of the X". 60° L. faults along which move- 
ment has taken place in Recent time. 

On the north side of the divide, the San Miguel de la Borda. cone 
has not been in\estigated by the writer, but as seen from the air, 
appears to be a volcanic asli cone, somewhat smaller than El Valle. 
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Central Panama, cast of the canal, has a well-developed coastal 
plain on the Pacific side, which widens from two miles at the eastern 
limit of Panama City to 15 miles at the Bayano Eiver. The flat sur- 
face continues beneath the sea to the edge of the continental shelf, 
about 75 miles distant at the widest part. On the surface of this 
plain appear a few monadnocks of igneous and sedimentary rock, 
those offshore forming the Pearl Islands and other smaller islands of 
the Gulf of Panama, while the inland monadnocks of the coastal plain 
are on a smaller scale, but of the same general character. This plain, 
like the Santiago plain and that of eastern Chiriqui is cut across 
the edges of tilted marine sediments of Oligoccne and Miocene age, 
which are interbedded with, and intruded by basic volcanics, less 
numerous than lliose of Chiriqui. The continental shelf is ended at 
the south by an arcuate escarpment, convex to the north, with a 
maximum height of 10,000 feet, and a maximum slope of about 20°. 
It is almost certainly due to faulting. A conspicuous narrow slot 
bisects the continental shelf in a north-south direction just west of 
the Pearl Islands, and during the Pleistocene withdrawal of the sea, 
was occupied by the channel of the P>ayano Kiver. No such subma- 
rine channel connects the mouth of the Tuira l\iver of Darien with 
the edge of the continental shelf, althougli the Tuira discharges a 
much greater volume of water than the Bayano. It is thenffoi’c be- 
lieved that the slot west of the Pearl Islands is not due to Pleistocene 
stream erosion but to faulting. A similar I'ift about 20 miles long 
cuts th(* smooth surface of the contineiital shelf southeast of the 
Pearl Islands f])late III). It has a maximum de]>th of 300 to 350 
feet, and a maximum width of two miles. It ]^arallels the coast and 
is also evidently due to faulting. It is clo.sed at both ends. 

An interesting feature of the continental sh(‘lf on the two sides 
of the isthmus is that on the (Caribbean side, the shoulder which 
marks the top of the outer escarpment is around the 42-fathom 
isobath, while on the Pacific side it is around the 72-fat hoin isobath, 
except along the eastern side of the Burica Peninsula and the west- 
ern half of the Azuero l^eninsula. Since this shoulder is no doubt 
related genetically to the Pleistocene withdrawal of the sea, it would 
appear that the present difference in elevation indicates differential 
movement in ])ost-Pleistoc(‘ne time on a regional scale, with sinking 
on the Pacific side. 

The continental shelf on the north coast of ceaitral Panama, e^isl 
of the Canal Zone, averages about 10 miles in width and its outer 
edge parallels tlie coast in a gentle are, convex to the north. There 
is no continuous coastal plain, but rather a series of small terraces 
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notched across the igneous rocks of the basement. They are seldom 
more than a mile or two in width, and are interrupted by fingers of 
the interior plateau extending to the sea. 

The interior plateau is dominated by an arcuate ridge, convex 
to the north which marks the northern edge of the basin of the 
Chagres. The crest of the ridge varies from 1,500 to 2,000 feet in 
height with occasional j)caks, the highest of which, Cerro Bruja, 
reaches 3,200 feet. Tiie ridge is breached by a fault rift which is 
occupied to the south by the Boqueron River running to the Chagres. 
This rift is occupied by sedimentary rocks of unknown age, but the 
ridge itself is, so far as known, entirely igneous, and belongs to the 
haseinent, coinj)lex. Tlie rift mentioned al)ove strikes about X. 20^ E. A 
much larger rift, or graben, forms the basin of (Jhagres River; the low- 
est i)art of tlie downthrow block is now occupied by Madden Lake. The 
basin of the Chagres lies between two major faults striking X. 70 E., 
and is cut by another system striking X. 20'' E. to X. 30° E. These two 
fault systems control the drainage i)atlern of the Chagres and extend 
to the ('aribbean coast, where the eastern end of the Chagres rift is 
occupied by th(‘ tiiilt ol* San Bias. The ])art intervening ])etween the 
(bdf (d’ San Bias and the Madden Basin has been little explored, 
but is su]>})osed to consist (*ntii*ely of the igm-ous rocks of the basc- 
nH‘nt com]»lex. The to|)ogra]»hy is exceedingly rough, cut by V-.shaped 
stream valleys, and may l)e classified topographically as a mountain 
region in early maturity. Looked at from the air, it appears to be 
to]>ped by tlie remnants of a ])ene])lane at about 2,500 feet, with a 
few rounded monadnocks rising to 3,000 feet. The size of the remain- 
ing flat remnants of the ])eneplane is not known, but they cannot 
be large. 

The writer crossed the divide on a traverse from Chepo to the 
head of the (iulf ol* San Bias (plate IIL and observed the flatness 
of the crest between the liead of the south-flowing .Mamoni and that 
of the north-tlowing Samgondi. tributary of tlie Mandinga. The flat 
area was narrow, and a])]>arently not due to flat-lying lavas. 

Eastern Panama 

In eastern Panama, the ridge of ba.sement rocks forming the south 
esoar})ment of the Chagres-San Bias graben continues, constituting 
the continental divide, which extends from the head of the Gulf of 
San Bias to tlie Colombian border at Cerro Gandi, and continues to 
and beyond (-erro Tacarcuna. It lies 5 to 10 miles from tlie Caribbean 
coast, and is an arcuate igneous ridge convex to the northeast, for 
the mo.st jiart less than 2,000 feet high, with some notches less than 
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1,000. It is bordered on the south and southwest by a parallel arcuate 
lowland, a continuation of the Pacific coastal plain of central Panama. 
Most of this plain is below the 300- Toot contour. The northwestern 
end of this arcuate lowland is occupied by the basin of the Bayano 
River, the southeastern end by the Tuira-Chucunaque basin. The two 
basins arc separated by a divide so low as to be almost imperceiitible 
from the air. Indians of the upper Chucunaque have told the writer 
that piraguas (Indian dugouls) are sometimes dragged across the 
divide from one drainage system to the other. In both basins the 
level surface of the lowland is cut across tilted sediments of Oligocene 
and Miocene age. The youngest of these, the Chucunaque formation, 
is of late Miocene and perhaps Pliocene age. The erosional beveling 
must have been accom])lished mostly in Pleistocene time. At the 
Bayano-Chucunaque divide the lowland is 10 to 12 miles wide, but 
from the divide it widens rapidly to the south, and in central Darien 
Province reaches a width of 30 miles, wliich witli the cxcej)tion of a 
few monadnock ridges has been not only peneplaned, but largely 
base-leveled, so that hundreds of S(|uare miles are pi'actically at the 
level of high tide. This base-leveled swampy region extends from the 
Chucunaque at the rnoutli of the Sucul)ti to Real on the Tuira, and is 
bounded on the west by the Rio Sabana and Lower Rio Tuira from 
the mouth of the Lara to Chei)igana on the Tuira and thence south 
to Tucuti on the Rio Balsa, enclosing an area of about 600 square 
miles. This area is uninliabited except at its outer edges, and was 
apparently uninhabited when Balboa made liis crossing along its 
northern end in 1513. Semiaquatic mammals such as the tai)ir, capy- 
bara, and paca can remain there over tlie rainy season, but other 
large mammals enter these swam])y flats only during the dry season, 
when it becomes for the Indians, a valuable hunting ground. The 
larger oxbow lakes hold stagnant water, covered witli green scum, 
throughout the dry .season, and outside the meander belts of the 
larger rivers, water-bearing vines are the only .safe soui'ce of drink- 
ing water for tlie liunter in February, March, and April. 

The large.st of the rnonadnocks in this ba.se-leveled area is the 
Sanson ridge, the core of an anticline, which rises to a height of 
1,800 feet at one point, according to the Air Chart. 

The fact that this ba.se-lcveled surface still stands at tide level, 
indicates isostatic stability from its completion to the pre.sent, and 
this is borne out by the seismic records. Few shocks have been 
recorded from Darien Province. 

The eastern side of the arcuate lowland belt continues southward 
to the head of the Tuira, where only a low ridge separates it from 
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the broad flats of the Atrato, which are obviously its continuation, 
but cut off from it by faulting of fairly recent date. Hildebrand 
(1938) has noted that the fresh-water fishes of the Tuira (Pacific 
drainage) resemble those of the Atrato (Atlantic drainage) more 
closely than those of the Chagres resemble those of the opposing 
Pacific slope. 

The Pirri Range of central Darien Province, an asymmetric anti- 
clinal fault ])l()ck, scj)arates the upper Tuira valley from the valley 
of the Balsa to the west; the Balsa, in turn, is separated from the 
Sam])n by another fault block of basement rocks, and another fault 
block of mainly basement rocks sef)arates the Sambii from tlie Pacific. 
Tlie Pirri block and the block ])etween the Balsa and the Sambii 
approach each othcT closely at the (Colombian border, where the sum- 
mits of each arc beveled by a scries of small level areas, so flat that 
water stands in undrained depressions tlirough a large part of the 
year. The surface of these flats is around 4,000 feet on tlic Pirri 
ridge and slightly less on the Altos de Aspave across the Balsa valley. 
These flats appear to lie penei)lane remnants, and if so, the ])eneplane 
must have been cut following the mid-Tertiary folding which pre- 
ceded the deposition of the (latun (middle Miocene), vsince it is hardly 
conceivable that an older ])ene]>laned surface could have remained 
level following intense asymmetric folding in the Tertiary. The inter- 
val between the 4,000-f(>()t mid-Miocene ])eneplane and the sea-level 
Pleistocene ]>ene})lane of central Darien therefore marks for this area 
the amount of uplift from mid-pliocene to Recent times. The upper 
])ene])lane surface of the Pirri Range slopes gently northward and 
more rapidly soutliward from a liigli point on the Colombian frontier 
at the head of the Rio Sahupii 7^’ 44' N., 77" 44' W.) The elevation 
of the high point, which is the summit of a inonadnock on the old 
peneplane, is 5,134 feet on the Aeronautic Cliart. Other high points 
in southeastern Darien ai’e Cerro Pirri on the Pirri ridge at 4,973 
feet, and Cerro Sa])o on the ridge west of the Sambu at 4,2(54 feet. 
The highest point in Darien is at the summit of Cerro Tacarcuna on 
the continental divide at (5,180 feet. 

One of the least-known areas of eastern Panama is the mountain 
block which divides the u])per Bayano valley from the Pacific coast. 
As the area from the crest of this divide to the Caribbean coast is 
entirely Indian reservation, from which outsiders are excluded, and 
since the coastal belt on the Pacific has been unattractive to oil 
geologists, there lias been no mapping of the intervening ridge. 

Topographically it is an irregular mountain block rising to a 
high point of 5,330 feet, elongated in a N. 30"^ AV. direction and 
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apparently a structural continuation of the igneous divide between 
the Sanibu and the Balsa. The mountain ridge sinks to the north- 
west and west and ends about five miles east of the mouth of the 
Bayano. Like all the other physiographic provinces of eastern Panama, 
it is gently arcuate, w^ith convexity to the northeast. Its rocks where- 
ever examined at its boundary arc andesites, probably of the basement 
complex, but on the upper Rio Congo, the writer saw boulders of 
mica schist in the stream eliannel. 

Between the ridge and the coast is a coastal plain, varying from 3 
to 10 miles in width witli an irregular inner boundary. The under- 
lying rocks of the plain, so far as identified, are Oligocene and 
Miocene shales. IMiich of this coastal plain is mangrove swamp. The 
gentle slope of its surface continues southwest beneath the ocean to 
the Pearl Islands, and on to the edge of the continental shelf, 50 
miles away. 

San Miguel Bay and its eastward continuations, the estuaries of 
the Tuira and Sabana rivers, as well as its northward fingers, the 
estuaries of the Congo and the Cucunati, are the result of flooding 
due to the rise of sea level, following the melting of the Pleistocene 
icecap. The shores of these estuaries mark the limits of the meander 
belts of the res])ective rivers during Pleistocene tiine. In the case of 
the Tuira, which carries all freight for the Tuira-Chuciinaciue basin, 
the meanders of the old channel at the bottom of the estuary are well 
known to the sailors of the launches running between Ihinama (hty 
and Darien, and their curves are followed closely at low tide. A 
stranger, watching with amazement the winding course followed by 
the helmsman of such a craft on the wide estuary, would, if he mapj)cd 
the course, have a close a|)])roximation to the meanders of the Tuira 
channel in Pleistocene time. 

The gcomorphology of Panama may be summed uj) briefly as 
follows : 

Eastern Panama — late stage of the erosion cycle, wide flats, mean- 
dering rivers bordered by oxbow lakes in the (yhucunaque-Tuira basin, 
drowned lower valleys. Mountains in mature state, with high pene- 
plane remnants neai* south border — major physiographic features 
arcuate, with fault control on N. 30° W. and N. 25'"' E. lines. Block 
faulting of mountains following folding. Evidence of recent isostatic 
stability. 

Central slightly earlier stage of erosion cycle. Streams 

mostly consecpients with fairly straight courses. No drowned valleys 
on north coast and on J^icific coast small, mostly limited to ends of 
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the Santiago plain. Arcnate form of physiographic features less ap- 
parent than in eastern Panama. Block faulting shown in some areas. 
Volcanic cones, Cerro Quema, El Valle, and San Miguel de la Borda 
appear young. Coastal })lain wide on Pacific side, narrow on Carib- 
bean. Continental shelf the same. Faulting of graberi or rift type east 
of Canal zone, faulting along coast of Azucro Peninsula and continu- 
ing to the west. 

Western Panama — early stage of erosion cycle. Narrow coastal 
plain and wide mountain area in youthful stage. Streams mostly 
consequents, but some meandering on coastal plain. Deformation of 
Pleistocene peneplane in southwest indicates post -Pleistocene tectonic 
activity. Pleistocene volcanoes, El Barfi, and Santiago, and active 
volcanoes to the west in Costa Rica, and seismic activity in western 
part indicate lack of isostatic adjustment. Youthful mountain mor- 
phology partly due to Pleistocene and Recent vulcanism. 

JCNEOUS ROCKS 

About one-half the surface of Panama is made uj) of igneous 
rocks, most of which arc* of basic extrusive types. Crystallines are 
for the most ])art confined to the region of the continental divide or 
to other high mountain ai-eas, wliere tliey ap])ear as the result of 
the erosion of a cover of andesite or basalt flow’s, a fact noted by 
IIei*shey (1001) in central l^inama, and by Tjohman (1934) in Costa 
Rica. (labl) (ISToi considered the granite of Pico Blanco near the 
Costa Rica-Panama boundary to be a ]>ost-mid-^riocene intrusion, but 
Ijohrnan (1034) disagrees \Vagner (ISG^J) saw’ granite on the north 
side of the divide near tlie head of the <hilf of San Bias. IMacDonald 
(1010) sa>s the Chagri*s brings down granite float. The writer saw’ 
granite on tlie liead of Rio Indio north of El Valle, and has been 
informed that it oc(*urs in the ('ampana <listrict, 20 to 25 miles w*est 
of the Canal Zorn*, llei'shey (1001), Taylor (1852), and Wagner 
(ISGl) mention granite in the region adjacent to the nortli coast 
iK'ar the Coe]e-V(*raguas border. Riddell (1027) says granite occui's 
on the south slope of the continental divi<.le. about 20 miles north of 
La ]\Iesa in V(‘raguas. In tlie Azuero Peninsula, granite float w’as 
.seen by Dunn (]>ersonal communication) on the head of Rio Quebro, 
w'est of the Tonosi basin; and the w’riter collected a granite specimen 
from an outcro]) about 10 miles soutlnve.st of Las Tablas on the trail 
to Tonosi. The s})ecinu‘n was given to jMacDonald (1037), w’ho studied 
a thin section and ]’ei)orted: “A light-colored, fine-grained, sodie 
granite, w'hieh w’eathers ])inkish. . . . The orthoclase and albite, 
present in both large and small crystals, have been considerably 
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altered to epidote, calcite, and scrieitc. Some micrographic inter- 
growths of quartz and orthoclase were noted. Magnetite appears as 
a primary mineral, and is also secondary, associated with chlorite 
from the alteration of hornblende. The alteration of this granite may 
be due to later igneous intrusions.” 

MacDonald’s conclusion that tlie granite was older than the adja- 
cent basic rocks is of interest. 

Liglit-colored quartz-bearing rock wiiich may be granite or gi^ano- 
diorite has been seen near the head of the Rio Caldera in ('hiriqui 
Province hy tlie writer. Syenite ^vas reported by Wagner (1861), 
and llershey (1901) from the vicinity of IMineral, a few miles from 
the coast of Veraguas on Rio Concepcion; and Gabb (1875) remarks: 
‘"True granite rarely occurs, while Syenites are much more common.” 

Acidic extrusive rocks in the form of rhyolite or rhyolitic tuffs 
and ash, cover a large area in central Panama, south of the conti- 
nental divide, mostly in the provinces of Code and Panama between 
Chame and Anton. In the Canal Zone, Ancon hill was teianed rhyolite 
by MacDonald (1919), and the Panama tuffs are mainly rhyolitic. 
Riddell (1927) says that Cobriza Peak in central Veraguas is rhyo- 
lite and that a rhyolitic cap formerly covered Romance hill. 

Serpentine was seen by Dunn on the west side of the Azuero 
Peninsula on the upper Rio Quebro, and he says that it \vas also 
reported to him from Cerro Negrito on the coast of ilontijo Bay. 

Intiaisivc basic rocks are probably to be found over much of the 
isthmus, but have been seldom reported. A specimen collected by 
the \vriter in the Azuero Peninsula about 12 miles inland from Las 
Tablas was sectioned and examined by MacDonald (1937), who re- 
ported it a quartz gabbro, somewhat altered by later intrusives. 

With the exception of the rhyolites of central Panama, there seems 
to be little difference in the character of the extrusive igneous rocks 
which overlie the eiystallines. Tlie dominant type is andesite; basalt 
is next most common. Vulcanism seems to have been more or less 
continuous from Eocene to I^leistocene time. Tliere are no sediments 
in wdiich ash or tuff cannot be found; in man}" it constitutes a large 
part of the rock. There ap])cars to have been a particularly active 
volcanic period in mid-Miocene time in connection with the uplift 
and deformation which preceded and accompanied the defiosition of 
the Gatun formation in western Panama, but this is not true in Darien. 
Since that time active vulcanism seems to have been limited to the 
area west of the canal. 

In the region between the canal and Sona, tuffs, ash, and lava are 
included in, and interbedded with marine and terrestrial sediments 
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to an extent that indicates that this area was the principal site of 
volcanic activity in Olij^ocene and early Miocene times with the Pearl 
Islands as another center, while Chiriqui and Bocas del Toro seem 
to have been the principal center of late Miocene vulcanism. Eastern 
Costa Eica and Chiriqui were active areas in Pliocene and Pleistocene 
times; and western C/Osta Eica and Nicarafpia are actively volcanic at 
present. There seems to have been a steady westward progression of 
volcanic activity since Eocene time. While late Eocene sediments 
carry tuff and agglomerate in all pails of the country, the highest 
ratio of included volcanic materials is in Darien Province, in the 
eastern end of the country. 

The monotonously uniform character of the andesite which forms 
the larger part of tlie bascmient in Panama has discouraged the col- 
lection of s})ecimens for microscopic examination. A series of slides 
made from specimens collected by the writer, mostly from islands in 
Panama Bay and the Pi’ovincc of Darien, were examined by Dr. A. L. 
Tsotoff, at Stanford University in 1945. Fifty-four slides were classed 
as andesite, 12 as diabase, and as basalt. As the writer had made 
some effort to collect fi’om distinctive outcroj)s, the proportion of an- 
desite is probably too low to represent tnily the general character of 
the ignetms in this area. Some ty])ical deseri])tions are quoted from 
Isotoif : 

T 3(b). Isla Saboga — Pearl Islands. West side. Andesite. 
Phenociysts of labi’adorite and augitc in a groundmass filled with 
microlites of andesine, grains of pigeonite and magnetite and alter- 
ation products, notably carbonate and secondary quartz. 

T 12. Isla Sal^oga- - west side — at cmilacd with sediments. Com- 
position similar to the ]>receding, i)ut with amygdules of calcite 
and zeolite. 

T 15. Isla Saboga —westernmo.st point. ATidesite porphyry. 
This rock has a coarser-grained groundmass than the preceding, 
and this suggests it might be an intrusive phase. 

T 21. T.sla San Ihiblo. Andesite. A rock of tracliytic texture 
consisting of small laths of acidic andesine and a few larger laths 
of labradorite. Dark minerals are absent in this section. 

T 31. Isla Talmga at north end of village. Andesite ( ?). The 
rock is strongly altered— the section .shows a mosaic of secondary 
quartz with sericite and alunite. There are vague suggestions of 
the original por]>hyritic textui'o. 

T 36. Isla Taboguilla near Pozo ilaluco. Andesite. Trachytic 
texture. Microlites are acidic andesine. Plagioclase phenocrysts 
are altered com])letely to a mosaic of quartz and albite. Dark 
minerals arc represented by ''ghosts’’ of chlorite and magnetite. 
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T 43. Isla Otoque — N.W. side. Enstatite Andesite. Typically 
andesitic texture. Microlites of andesine, grains of pigeonite and 
magnetite with some residual glass from groundmass with pheno- 
crysts of plagioclase, enstatite and augite. 

T 52. Chiman. (Shore of Panama Ba^^ about 60 miles east of 
Canal Zone.) Hornblende andesite. Microfelsitic texture. Ande- 
site with dominant green hornblende, partly fresh, partly changed 
to ghosts of magnetite and chlorite. Some augite and fairly abun- 
dant magnetite and a])atite. 

T 63. Eio Taimati. (South shore of San Miguel Bay about 10 
miles from coast.) Andesite pori)hyry. Trachytic texture. Ande- 
sine in groundmass and in phenocrysts. Much carbonate and 
leucoxene. 

T 69. Quebrada La Jira. (Tributary of Kio (?ongo — Darien 
Province.) Biotite andesite. Microfelsitic groundmass with ande- 
sine. Green Biotite is partly chIoi*iti/ed. E])idote, zeolites and 
secondary quartz indi(*ate an advanced stage of hydrothermal 
alteration. 

T 75. Alhajucla Highway 1 mile S. of Cruces trail crossing. 
Lam])r()bolite andesite. Andesite with lami)i‘ol)olite (basaltic horn- 
blende) as the dominant mineral. 

T 88. Setetule ]\rountain (Darien Province). Andesite ag- 
glomerate. Hornblende and lamprobolite andesite. 

T 108. Eio (hiasi — trilmtary of Eio Balsa— Darien Province. 
H^qjersthenc andesite. Both ortho- and nonof)yroxene are present. 
The former a])]^ears to be o])tically negative and is therefore hy- 
persthene. Very weak i)leocliroi.sm indicates low ii*on content. 

T 116. Gerro Mongorodo. Eio Balsa area— -Darien. Andesite. 
Microfelsitic groundmass. Plagioclase phenociysts with inclusions 
of groundmass. Dark minerals re.sorbed and indeterminable Much 
apatite and magnetite. 

T 133. Volcan — Ghiriqui Province. Hornbbmdc andesite. 

T 137. Boquete — Ghiriqui Province. Lava flow. Lamf)robolite 
andesite. 

T 1. Isla Chitre--Pcarl Islands. Diabase. A medium-grained 
rock with subophitic texture. The labradorite is somewhat kaolin- 
ized while the augite is altered com])letely to chlorite and car- 
bonate. There is much secondary quartz. 

T 17. Isla del Eey — Pearl Islands. Punta Gorda. Diabase. A 
coarse-grained rock consisting of labradorite and ])artly uralitized 
augite. Chlorite, zeolites and mapictite are abundant in the inter- 
stices between fairly fresh plagioclase crystals. 
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T 60. Isla Iguana— San Migiiel Bay — Darien. Diabase. Subo- 
phitic texture. Laths of labradorite, augite, magnetite, chlorite. 

T 73. Alhajuela Highway — one-half mile R. of Cruces trail 
crossing, Canal Zone. Diabase. Dark minerals altered to chlorite. 
Some jarosite is present. 

T 20. Isla del Rey. On coast one-half mile west of San Miguel. 
Basalt. The texture of the groundmass is intergranulate with 
microlites of labradorite and grains of augitc and magnetite. The 
phenoerysts are of bytownite and augite, the latter being slightly 
chloritizcd. 

T 56. South of Chiman village. Basnlt. ClomeropoiT^hyritic 
with subo])hitic groundmass of labradoj'ite laths and grains of 
augite. Some chlorite. 

T 68. Tueuticito^ — Rio Balsa, Darien. Amygdaloidal basalt. 
Labradorite microlites and grains of augite in intergranular 
groundmass. Amygdules are lilled with opal and chalcedony. 

T 105. Que])rada Tieira. Head of Rio Balsa near Colombian 
frontier. Basalt. Fairly coarse rock witli labradorite and augite 
in the gi*oundmass and bytownite and augite in plienocrysts. 
Intrusive { ?). 

T 107. Rio del Oestc— Altos de Aspave — Colombian frontier. 
Basalt. Similar to T 105. 

T 117 Rio Areti tributary of Rio Ibdsa — Darien. Basalt. 
Rather coarse grained with subo]>hiti<‘ t(*xture. Po.ssibly intrusive. 

In tlie Canal Zone, ]\1 a(‘I)onald found Ancon Hill to be a rhyolite 
plug and called it, aiid other ])lugs and sills of basalt, ]>robably "Mio- 
cene. In Chirifjui Pro\ inc'C andesite occurs in the form of flow rocks 
at the top of th(' lower Mioccuie underlying the middle Pliocene, con- 
sidered by Woodi'ing and Olsson f])ersonal (‘oiiimunication) to be the 
equivalent of th(' (Jatun This condition is well ex])Osed along the 
Rio David about six miles imrth ()f David and about two miles farther 
north in a hill east of the river, where the stratigraphic ]n)sition of 
the andesit(‘ How was <‘onfirmed by drilling oiH'rations. About 15 
miles east of Da\ id, the (hilera de Choreha, a Hat-topped hill, is capped 
by andesite o\ei'lying lowiu* Miocene shales. In Bocas del Toro Prov- 
ince, along the shore of the Cliiriipu lagoon and on several islands of 
the lagoon, the Catun lies u])on andesite which is proliably younger 
than the lower ^Fiocene, although the com])lete sequence is not always 
present, and tlu' (Jatun lies directly on the basement andesite on the 
flanks of the conlillera to the south, by reason of overlap lieyond the 
inner margin of the lower Miocene. It seems fairly certain, however, 
that vulcanism was widespread at the close of lower ]Mio(*ene time, 
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taking the form of tuffs and flows in western Panama. Dikes are 
especially common in the Pearl Islands where they cut the shale scries 
which forms most of the northwestern i)art of the group. AVhile the 
fauna of these foraminiferal shales has not been determined, their 
stratigraphic ])()siti()n and lithologic resemblance to the upper Oligo- 
cene of the mainland leaves little doubt as to their age. Tliey may 
also include some lower Miocene. On Isla Chei)illo at the mouth of 
the Bayano Biver, no igneous appears at the surface, but the shales 
arc baked to a hard argillite, and the dome structure, together with 
the baking, indicates the presence of an igneous plug at no great 
depth. Numerous plugs, dikes, and sills break through the Oligocene 
and lower Miocene of the coastal plain from David to Penonome, while 
on the Canal Zone their number and irregular distribution is mainly 
responsible for the irregular topography noted by Hill and others. 
Owing to the lack of later sediments than lower Miocene in much of 
the coastal plain, this period of igneous activity can not be dated more 
precisely. Along the Costa Eica border north of BrenoTi, ]>r)nhhu‘s 
of andesite occur lying on the surface of the pene])lane cut across the 
outcrop of the Oligocene and lower IMiocene shales, and accumulate 
at the bottoms of the ravines and sti-eam courses. Their source is un- 
known, but they may have (*ome from a mid-]Mio(*eiie flow like that 
observed near David, or they may be of later age. 

Pleistocene vulcanism is represented by El Barn ( Volcan de Chiri- 
qui), by Cerro Santiago, and prcsumabl}' l)y a similar volcanic cone 
at El Valle, about 40 miles west of the Canal Zone. Although much 
smaller than El Barii, the El Valle cone is topograi)hieally similar, 
with smooth slope drained by radiating box canyons, which have de- 
veloped few laterals, and are obviously very young. Like El Baru, 
it lies on the south side of the continental divide and close to it, and 
apparently close to the contact of the Tertiary sediments with the 
basement rocks. A single crater of oval sha])e, about four miles on 
the longer diameter, is floored by lake dcjiosits and di-ained by a trilm- 
tary of the Eio Anton througli a 2 iarrow canyon at the southwest end. 
The wall rocks are rhyolite. 

In the Culf of Panama, off Chame. Point, a group of islands of 
wdiich the largest are Otoque, Bona, and Estiva, enclose a caldei’a-like 
circular area rcsend)ling that formed in the Sunda straits by the 
explosion of Krakatoa in 188^1. Otoque, the largest of the group, is 
composed of andesite, a])parently a i)art of the basement rocks, sur- 
mounted at the north side by a ridge of bedded wdiite chert and the 
remnants ot' Eocene limestones. The andesites continue to the south 
side of the island, wluue they front tlie supposed caldera, on the south 
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side of which, a few miles away, is Bona, a steep hill about 650 feet 
high comy)osed of stcei)ly dipping, nearly vertical ash and tuffs. Es- 
tiva on the west and a few smaller islands occupy intermediate places 
on the supposed former rim. A small plug of light-colored rock stands 
at the north foot of Bona, and a si)ecimcn from tliis and from a large 
bomblike mass at the crest \vere sectioned for microscopic examina- 
tion. Tsotoffs report on them is as follows: 

T 46 and T 47. Isla Bona. Indeterminable in sections — fine- 
grained quartz rocks with chlorite, lcu(*oxene, magnetite, and scri- 
cite. l^ossibly altered andesite. 

There is no means of determining the date of formation of this 
caldera, if such it is, but it might reasonably be considered as con- 
temporaneous with the dik(*s and ])lugs in the Pearl Islands, some 35 
miles away. 

At various jioints along tlie shores and on the islands in San Mi- 
guel Bay in Darien Province, thin-bedded tuffaceous shales, some 
carrying foraminirera and some of them barren, arc encountcTcd in 
thicknesses running into thousands of feet. Neither the top nor bottom 
of the section is ex])osed, but the only other rocks exposed in the 
adjacent mainland ai*e andesitic flows and agglomerates, supposedly 
belonging to the liasement conqdex. These tuffs and shales have been 
considered to belong to the Oligocene from their lithologic resemblance 
to the known Oligocene near the Canal Zone and in the region of 
(^hepo. A slide made from a si>ecimen taken at the mouth of the Eio 
Cucunati was re])orted by Isotofif thus: 

T 62. Ensenada Cucunati. Tuffaceous shale. Tests of forams, 
crystal fragments and shards of glass. 

Another from Bio Taimiti: 

T 63. Tuff. l)(nitriru‘d tufi' wjtli andesitic and crystal frag- 
ments. 

It would a]>])ear from Isotoff s re]H)rt as \sell as from field observation, 
that the only regional difference is the absence of andesite from the 
basement rocks near the Colombian border in Darien where nothing 
but l)asalt was found. 

]\rETAi\IOBPinC BOCKS 

True metamorjihic rocks are rare in I'anama. Gneiss has never 
been reported. The writer has seen schist on the Bio ]\rarea, a few 
miles above the village of that name in Darien and as float in the 
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upper Rio Congo, also in Darien. Slate occurs in central Los Santos 
Province, and near the south coast of the Azuero Peninsula west of 
Morro Puercos; and on the Rio Diquis in southern Costa Rica, 35 
miles west of the Panama border. All these outcrops are small. Argil- 
lite, apparently caused by baking of shale by flows or sills, occurs 
near Morro Puercos; on the head of Rio Chiriqui north of Caldera; 
in the Burica Peninsula on the upper Rio Blanco; and near Oolfito 
in southeastern Costa Rica. It occurs commonly as boulders or gravel 
in the Rio Cliiriqui Viejo, and in the Pleistocene conglomerate near 
Puerto Armuclles. No metamorphic minerals are developed in it; much 
of it might be called simjdy baked shale. There are many places where 
Oligocene and Miocene shales have been baked by intrusive sills and 
dikes, but in most cases the effect is limited to a few inches, rarely 
more than a foot from the contact. It is ])ossible that some of the 
argillite boulders have come from such occurrences; liowever, the argil- 
lite outcrops described above are in the basement com])lex; they are 
pre-latc Eocene, perhaps Cretaceous. Woodring and Thom])son (1949) 
speak of ''indurated fine-grained sediments tliat were pro])ably origi- 
nally fine-grained tuffs,” which occur in the basement complex of the 
Canal Zone. These are probably of the sanu' period as the argillite^s 
described above. 

Near the Rio Ocones on the south coast of Veraguas west of ]\Iorro 
Puercos, there are also black shales which are not indurated, but 
wliich do not resein])le the Tertiary sediments of the region. These 
unaltered rocks also appear to ])elong to the basement com[>lex of 
Veraguas. There is also a small outcrop of marble farther east. 

In general, tlie basement complex is extrusive^ volcanics, flows, 
agglomerat(\s, and tuffs, showing much deformation, but little meta- 
morphism, and predominantly basic. The sedimentaries or altered 
sedimentari(‘s included with the lavas are probably not older than 
Cretaceous. Some of them may be early or middle Eocene. 

SEDIMENTARY ROCKS 

At many ]>laces, mostly in Darien from the Sabana River west- 
ward; on certain islands in the Gulf of Panama; at Bahia Honda on 
the south coast of Veraguas; and on the Burica Peninsula, there is 
found a stratified white, gray, blue, or g?*een chert, which lies on the 
volcanics of the basement com])lex where its base is seen, and under- 
lies the Eocene limestone. In the Rio Sabana-Rio Congo area of 
Darien, it is in some places interbedded witli tuffs, but in general it 
appears to be a separate unit. No fossils have been seen in it, and 
its age is unknown. Olsson (1942) thinks it may be the equivalent 
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of the Guayaquil chert of Ecuador, which lias been assigned various 
ages from late Cretaceous to middle Eocene. It has been thought to 
be a chemical deposit-, associated with submarine erujitions. 

Cretaceous 

Although no description has been published, it is known that Cre- 
taceous foraminirei-a have been found in northwestern ranarna. It 
is also ])ossiblc that the argillites mentioned under Metamoi‘phic Rocks 
are of that age. 


Eocene 


The oldest fossils des(']*ibed fi'om Panama, accoi'ding to Clsson 
(1042), are of late Kocene age and belong to tlie Hucaru forma- 
tion of liOs Santos I^i*ovince in the Azuero Pc^ninsula. The rocks out- 
cro]) near Punta Pucaru near the mouth of the Tonosi River, and 
umhuTu' the Tonosi \all(‘y, a fault basin about 15 miles wide and 35 
01 * more miles long in the south-central jiart of the jicninsula. The 
exfxised tliickness a]>j)roximates 2,000 feet, aci'ording to Olsson, and 
it si'ems jirobalile tiial it f)riginally covered a much larger area on 
both sidi‘s of the basin. Small exjiosures of Eocene occur along the 
east short' of Mtmtijo Bay on the west side of the ])eninsula. The 
Aziu'i'o Peninsula I0o(*enc is the only known outcrof) of that age be- 
1w(‘en tli(* Canal Zont' and David, a distaiu'c of some 180 miles, 
although I'hxs'iie may b(‘ concealed liencatli younger rocks at some 
int(‘r\ ening ])oints. 

The Bu(‘aru formation begins with a volcanic breccia containing 
worai fossil fragments, and with a limey cement. Tlie large angular 
volcanic fragments continm* upward tor some distance in the low^er 
j)art of the formation, indicating that the bt'ginning of the invasion 
of the sea was ('onti'inporaneous w'ith the last ])hase of Eocene vul- 
canism. Following the fossil-])earing conglomer-ates ai*e lilue-green or 
hlack shah's with thin sandstone beds, witli a total tliic'kness of about 
1,500 feet, and tliese ai‘e follow^ed by aliout 500 feet of blue coarse 
sandstones and sandy yellow' limestones. This last s(‘c1ion carried a 
fauna mainly of foraminifera, w'hile in the middle and lower ]iarts 
of the foi’ination the fauna is mainly molluscan, and Olsson considers 
it to be the oldest Eocene of Ihinama, eipiivalent to the Talaran, the 
lowTr late Eocene of Peru. Typical fossils from this ]>art of the section 
are listed by Olsson as: Afuria pfruviana Olsson, Yvnericardia fono~ 
sirnsis Putsch, N()('f{o})sis woodruiiji MacNeil, liacfomiia sp., Spisula 
sp., Tellina s])., Cardium cf. samanicum Olsson, Conus cf. ptruvianus 
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Olsson, Lyria sp., Claviliihes sp., Xancus cf. peruvianus Olsson, and 
HarrisoneUa cf. peruviana Olsson. 

From the upper part, Lepidocyclina jianamcnsis Cushman was col- 
lected by MacDonald, witli a still higher horizon containing Oper- 
culina and ecliinoids. Olsson believes this liorizon to be separated from 
the Lepidocyclina beds by an unconformity. From collections by Ols- 
son and Terry from the u})per section, Vauglian (personal communi- 
cation) identified Pseud ophragmhui (Proporocylina) cf. F. flintejisis 
Cushman, Operculinoides, Carpenteria, Gypsineiy JTelicostegina sp., 
apparently //. soldadensis Orimsdale, and Lepidocyclina (Pliolepi- 
dina) panamensis Cushman, A and B forms. 

The Canal Zone Eocene is described by Woodring and Thompson 
(3949) as beginning with 1 to 3 feet of conglomerate, followed by 25 
feet of medium to fine-grained sandstone, the up])er part of which is 
silty. Above this, the formation is made up of mudstone and siltstone, 
which carries lenses of limestone, mostly thin, but in some places 
reaching a maximum of 300 feet. The limestone lenses carry orbitoidal 
foraminifera, including Lepidocyclina chaj^cri and L. cf. pusfulosa. 
Woodring and Thom])son (1949) give the Eocenc' of tlie Canal Zone 
the name (Jatniicillo formation and consider it to be the ecpiivalent of 
the Eocene of the Gladden Tjake basin desci'ibed hy Keeves and Boss 
(1930) under the name Bohio. Keeves and Boss were not immediately 
concerned with Eocene stratigra])hy and indicated only that it is 
divisible into two parts, '‘a thick series of hard thin-bedded fossili- 
ferous limestone at its top, the rest of tlie formation consisting largely 
of soft shale and clay, intm’bedded with lenses of similar limestone. 
Tn addition, there is at the base a conglomerate consisting largely of 
volcanic boulders.'' Embich later collected from the shale of Beeves 
and Boss’ lower division a fauna of .siiiall foraminif(*ra described by 
Coryell and Embich (1937), who gave the formation the name, Tran- 
quilla shale. This nanie is discarded by Woodring and Thom])son 
(1949) because the t\pe area is now covered b\' the waters of Madden 
Lake, and no longer accessible, (-orycll and Embich describe a fauna 
of 46 genera and 64 .species which th(‘y correlate w’ith the AfePBroy 
division of the dackson (up]>er p]()cene) of the Tbiited States, “because 
of the presence of a variety of Tcrhilaria hocklycnsis wliich is a guide 
to the McElroy, and the characteristic species, Denial ma jacksonensis, 
Eponides jacksonensis, Ha^dophragmoidcs diboll ensis, and Pohulus 
alato-limbaiusJ^ Pb'om the limestones overlying the shale of the Mad- 
den Basin Olsson and Terry collected a fauna of orbitoidal foramini- 
fera, whicli were studied by Vaughan (personal communication). They 
include: Camerina striatoreticulaia Kutsch, Carpenteria, Discocyclina 
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georgiana Cushman, Z>. mariannensis Cushman, cf. D, minima 
Cushman, Z>. (Asterocyclina) asierisca Guppy, Eodiciyoconus, Amphi- 
sieging cf. A, cubensis Palmer, Gypsina globulus Reuss, Hetcrostegina, 
Lepidocyclina pustulosa forma tohleri IF. Douville, L. duplicaia Cush- 
man A and B forms, L. macdonaldi Cushman, L. (Nephrolepidina) A 
form, L, (Nephrolepidina) panamansis Cushman, A and B forms, 
L. (Nephrolepidina) chaperi Lemoine & R. Uouville, and Opcrculi- 
noides cf. ocalunus Cushman. The rock contains an abundance of 
Lithothamnium. 

On the Rio Gatuncillo, near the village of New San Juan, Olsson 
and Terry collected specimens identified by Vaughan: Eodiciyoconus, 
Cibicides, Carpenicria, Ca7nerina, Operculinoidcs ocalanus Cushman, 
0. soldadensis Vaughan and Cole, Ileterostegina, IHscocycUna (As- 
tcrocyclma) georgiana Cushman, Discocyclina mariannensis Cushman, 
Gypsina globulus Reuss, Aynphistegina cf. A, cubensis Palmer, Lepido- 
cyclina duplicaia Cusliman A and B forms, L. pustulosa II. Douville, 
and L. macdonaldi Cushman. 

The Madden darn basin is outlined by faults striking N. TO'" E., 
which enclose an area some 14 miles wide and 25 miles long, including 
the Canal Zone areas of the (Jaluncillo formation. There is reason to 
believe that the original area of marine Eocene was considerably 
larger. The N. 70" E. sy.stem of faults is intersected by another set 
striking N. 25 E. to X. ‘MY E., and at the east end of the basin, there 
arc fault coiitat'ts at vaiaons ]>laces which bring the higher meinl)e]*s of 
the Eoccn(‘ foi’ination into contact vith the basement com])lex. Owing 
to the difficulties occasioned by dee]) weathering and heavy jungle 
cover, it is not easy to d(‘termine tlie ])resence, much less the amount of 
displacement in these faults. However, soutli from the mouth of Rio 
Cliagres in ]\Iadden Lake to the continental divide, the Eocene shales 
(Tranquilla or Gatuncillo't ai’o a])]>arent!y iiiissing, whether In fault- 
ing or overla]) of the limestone section. On the continental divide 
between the lieads of Rio Enri(]ue and Rio (^hilibrillo, tlie orintoidal 
limestone lies directly on the andesite of the basement com]>lex. From 
s])e(*imens collected here and submitted to ^'anghan, the following 
were identified: Eodiciyoconus, Vamcrina, IJcicrosicgina, Gypsina, 
Lepidocyclina cf. L, duplicaia Cushman, Discocyclina cf. D. minima 
(hi.shman, and Lepidocyclina (Nephroh pidina) cf. L, chaperi Lemoine 
& Douville 

Here there seems to be no doubt about the overlap of the lime- 
stone beyond the limits of the shale. 

In the foothill belt on the south flank of the continental divide, 
the orbit oidal limestones continue to the east of the Madden Basin, 
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but Eocene has not been identified until the vicinity of (^Miepo, about 
35 miles east of Panama (^ity, is reached. Here on Itio Mamoni, the 
writer collected the following:, identified by Vaughan: OpercuUnoides, 
Gypsina, Lrjndocyclhia imstulosa II. Douville. On the road east from 
Chepo to El Llano: Eodiviyoconua^ Carpcnicruiy Gypsina, Opcrculi- 
noidcs, Biscocyclina mmhno Cushman, I). (Astrrocyclinn) asterisca 
Guppy, Lfpidocyclina macdoyuddi Cushman, L. pusfulosa If. Douville. 
On Eio Tei’ablc: OpercuUnoidi's 2 spp., Discocyclinn (Asterocyclina) 
cf. 1). asterisca Guppy, Fsendophragmina (rroporocyclina) s]>., Lepi- 
docyrlina ( Pliolcpidma) s})., 11 elicosieginn sp. close to //. soldadensis 
Grimsdale. At Pena Tiburon on Kio Bayano above El Llano, were 
collected Ope reulinoUh s, Lfpidocyclina ci*. ])UsUdasa If. Douville, B. 
form, and L. macdonaldi Cushman. At La Bobida on Rio Paja, a 
tributary of Rio Jbiyano, (Uimcvina, Opcrculinoidcs, and Lcpidocy- 
clina macdonaldi Cushman. In the Chepo-El fjlano region the lime- 
stones are lenticular and on J\i(t f^latanal, Rio Uni, and Rio T(‘rable, 
small tributaries of the Bayano, clays and marls \\i1h occasional coarse 
sandstones form the bulk of the formation in wliich a crustacean 
{Zanthopsis i(rryi Rathbun), and some small mollusks, notably .Im- 
pullina cf. dcjyrcssa Lamarck, and Pofamidcs are common. Volcanic 
tuff and ash o\ci'lie thes(‘ b(‘ds and I Ik* ti'ansition to Lai'ly ( )liii:()(‘en(‘ 
takes place in these tuffs. 

The Eocene outcro]) continues eastwai'd and has been s(‘en by the 
writer as far east, as I^io Ta})a]*(ii, about 25 miles east of LI Llano; 
and it is known to exist abo\e the mouth of RMo Ilx'rti, about 10 miles 
farther east. Between this ])oint and Rio Chati in the ]>rovi7ice of 
Darien, no exploration has la'cn jx'rmittcsl by the Cuna Indians, but 
the orbitoidal liniestone r(*a])pears on the Chati and continues alon.tr 
the flank of the ('ontinental divide to Rio Ihiya. on the (‘olombian 
boundaj'y near 11 h‘ head of Rio Tuira. It also occurs in Darien ]b’()v- 
ince on both sides of the Cerro Pirri, on Rio Sauson, ILo (’oiujlon, 
Rio Ai*(‘li, liio Ciicunati, and Rio Sabana in (s^nti-al Daimm Pi'ovirice, 
on Rio Con^'o, and i!i the valley of Rio Sambii near the Paedtic coast. 
On the coast it has not ])een discovered. 

In central Daiden Jb'ovince, on Rio Pihuila, a tributary of Rio 
Balsa, tli(‘ foianation is a sandy shale ami sandstone, with Pofamidcs 
and llcmisinus. On Rio (^orcona, a tributaiw of Rio Chico, in ('^hu- 
cunaque draina^^c, the base of the Eocene is a dark shale with sand- 
stone layers, carrying Lcjndocifclina cf. chaperi. In p^eneral, however, 
the Locene of Daricti consists of hard, crystalline lim(*stone with, in 
the larger ]>art, included volcanic matter, which locally runs to hun- 
dreds, in some cases tliousands of feet in thickness. On Que])rada Los 
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Nunos, a tributary of Rio Sabana, the thickness of tlie combined ap;- 
glomcrate, conglomerate, and limestone exceeds 4,850 feet, of wliich 
about 1,650 feet is in tlie coarse volcanic elastics and interbedded lime- 
stone lenses of the lower part, and about 600 feet of finer tuffs and 
limestones, the uppermost 2,600 feet l)eing thin- to medium-bedded 
limestone with not much noticeable volcanic material. Tlie base of 
the section rests on well-bedded greenish chert, much deformed and 
twisted. No fossils were collected, but it aj)])cars that the lower and 
middle sections correspond to the Eocene and that the u])per ])art 
may be f)ligocene. 

On tiie Tupisa and Despreciado of the Ohucunaque, the Eocene 
begins with S50 4- feet of dark shale ami slialy sandstone cari-Aing 
orbit oids, followed by 2,540 fi'ct of agglomei'ates, with a few thin 
sandstones and conuloim^rates; and abf>ve the agglomerates. 220 feet 
of <*lay, 420 feet of sandstone and sandy shale, 430 feet of limestone, 
320 feet of sandstone and shal(‘, and 000 feet of limestoiu* and cal- 
car(‘ous sandstone - a total of 5,580 feet which includes an unknown 
amount of Early ()ligo(*ene, probabl\ not over 1,000 feet. No such 
thicknesses of Eoc(‘n(‘, and no such amount of interbedde<l volcanics 
are known els(‘wli<‘re in Panama EvidcMitly Lat(‘ Eocene vuh'anism 
was much mfU‘e \ igorous in Darien than in ('(*ntral or western I^anama, 

Dn Rio Congo a section <*\<*eeding 1,000 fe(4 in thickness consists 
mainly of (*oar'se agglonu'rat^*, some Ixmhlors i caching 8 to 10 leet in 
diametcu*, with a juatrix of (inei* tuffaceous material. Tn this agglom- 
ei’ate a]»p(‘ar o(‘(‘asional lenses of orbitoidal limestone. IIe!'t‘ as in Los 
Santos, th(' last of the great Eocene \oleanic activity coincides with 
the b(*ginning of marim‘ sedimentation. 

In \\ ('stern Panama, i‘(‘(*ognized Eoccm* begins three miles north 
of David, the ca])ital Chiri(}ui Ib-ovince. Tliis is about 100 miles 
w(*st of the nearest Eoceiu', on the shore of Montijo Bay. The inter- 
vening sedimentary arc'a of (diiri(]iu and Vei'aguas is surfaced with 
Oligoci'ue and .Mioi'cne, and the Eocene may undei’lie them, but is not 
known to outcrop. 

The well-known Da\ id Eocene exposure lU'ar km. 12 on the Chiri- 
(pii National Railway is in a much-faulted aiTa with tepid sulfur 
springs which ]iav(' created a swanij) surrounding the small out(*ro]) 
of orbitoidal limestone from whicli LcpidocucUna j^nunni nsis, L. dii- 
plicaidy and L. mnahmaldi have beim identified. Farther west, for a 
distance of fi\e or six miles, a more complete section is exposed on 
various triluitaries of Rio Platanal; and near tlie (^osta Rica liorder, 
on the l^io Blamm de Brenon, a small trilmtary of the Chiriipii Viejo, 
an aiiparently complete section of late Eocene can be seen in the axial 
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part of a large anticline. Three limestone beds, separated by coarse 
barren sandstones, yielded the following (identifications by Vaughan) : 
Basal bed (lying on andesite) — Eodictyoconus, Camerina, Ileteroste- 
gina, Discocyciina sp. near 1). muihna Cushman, Lcpidocyclina 2 spp. 

Bed 2 — DiscocycJina sp., Lepidocyclina trmitatis (?), LepidocAj- 
clina (NepthroJepidina) sj)., Lepidocyclina sp. Possibly a fourth spe- 
cies of Lepidocyclina. 

Bed 3 — Lepidocyclina iA'initatis (f) and L. (NepJirolcpidina). 

Above Bed 3 is another barren sandstone and then a conglomerate 
with lime cement, carrying Lepidocyclina gigas and marking the base 
of the Oligocene. 

Twenty miles to the south in the Burica Peninsula limestone 
forms almost the entire thickness of the Eocene. No fossils have been 
collected, but the tests of orbitoidal foraminifera constitute a large 
part of the rock which exceeds 100 feet in thickness and rests directly 
on the andesite, or, in some places, on a thick chert. 

On the nortli side of the continental divide, in Bocas del Toro 
Province, the limestone includes much volcanic material, but the chert 
is missing, the limestone lying directly on the andesite. The collected 
material in the United States National ^Vluseum has not been studied, 
but the fossils resemble those of the Chiri(iui Eocene and the correla- 
tion is accepted by geologists who have worked in l)oth areas. The 
Bocas del Toro Eocene extends westward into Costa Rica as does the 
Eocene of Chiriqui. 

The Eocene of the Tsthniiaii region r(q)resents an invasion of the 
sea over a region ])redominantly volcanic, or in some limited areas 
with cherts. The limits of this Eocene sea can not be determined 
with certainty. In eastern Panama, the Eocene sediments are found 
bordering all the large areas of baseimnit igneous, and small ex])osures 
of infolded or in faulted Eocene can be found within those ai*eas so 
frequently as to Icjave little doubt that it once covered the entire 
province of Darien. West of San jMiguel Bay no Eocem* is knowui in 
Pacific drainage, except tlic narrow l)and along the foothills of the 
continental divide, which ends at the ('anal Zone. Eocene is not defi- 
nitely known in the islands off* the Pacific coast, but may be present 
in small amounts on Isla del Rev. 

In central and western Panama, no Eocene occurs in Atlantic 
drainage between the (_'anal Zone and the basin of the Changuinola 
River in Bocas del Toro Province, a distance of more than 200 miles; 
while on the Pacific side an ccpial intei-val is l)roken only by the out- 
crop on the Azuero Peninsula. While much of these intervening areas 
is covered with younger sediments which may conceal Eocene deposits, 
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it seeiTKs unlikely in a country so much folded and faulted and with 
so many exposures of the basement rocks, that the Eocene could re- 
main unknown if it were present. It is tlie writer’s conclusion that 
the provinces of (V>cle and Veraguas were mostly land areas in Eocene 
time. The deposition of the late Eocene seems to coincide with the 
dying phases of a viilcanism of which the ^freatest activity of the 
period was in Daiien Province around the head of San Miguel Bay. 
Practically all the Eocene is of shallow water deposition. 

Oligocexe 

Oligocene sediments are of two distinct types, marine deposits 
laid down in waters of iiioderate depth, and terrestrial deposits, con- 
sisting largely of volcanic cla.stics, with some terrestrial and shallow- 
water marine sediments. The principal centers of volcanic activity in 
Oligocene time were the Pearl Islands of Panama Bay (fig, 3), and 
the shores of San Miguel Bay; and central Panama from the Canal 
Zone to Monti jo Bay. The volcanic elastics occur interbedded wdth 



Figure 3. Geological rocoiinai.ssanci 
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marine shales in llie former area, and witli lignites and other terres- 
trial deposits in the latter. No satisfactory separation has been made 
between the Oligocene and the underlying late Eocene, nor between 
the 01ij]^ocene and the overlying? early Miocene. In eastei'n Panama, 
the base of the Olij^ocene probably lies near the top of the limestone 
section, most of which is undoubtedly Eocene, but no collections from 
this horizon have l)een studied. 

The bulk ot the Oli^^ocene in eastern Panama consists of a ma.s- 
sive brownish marl witli numerous radiolarian s]ucnles and much fine 
volcanic ash. In the vicinity of San Mij’uel Bay, the volcanic mate- 
rial is coarser and constitutes the bulk of the formation, but in the 
(xai-achine-Sambu basin, and the Tuira-Pbm*una(|ue \ alley, the radio- 
larian ooze is more ])lentiful. In the Saml)U valley ^eolo^ists of the 
Gulf Oil Com])any described the ()li«»ocene as ^‘a marly material wliich 
is sometimes hard enough to be classed as limestone. Dark ji'ray to 
brown in color. Many foraminifera, and also j-adiolai'ia whi(*h hav(‘ 
been replaced by calcitc. .Afucli organic matter.” Beb)\v this tlie sec- 
tion chant^'cs to hard ('alcareous shale and fine dark crystalline lime- 
stone, with the Eocene contact undelined. The e(iuivalen1 Oli^octme 
section in the Tuii*a-Dhucunaque \ alley is rpiite similar and has been 
called the Aruza foi’ination. 

In the lower valley of the Bayano Kiver, near El Llano, the Oli- 
^ocenc ap])ears as a yellowish to brownish jLiray tuffaceous sandstone 
and sandy tuffaceous .shale with limestone lenses from which colle(*tions 
made by Olsson and Terry yielded : Ihicrosiccfina jntnajnrnsis (iravell, 
Lcpidocydina cam (Id Ijcmoine and K. Douville, and Mio(f}fj)si}ia cush- 
ynani Vau^lian. Farther west at Kio Hondo, about three miles we.st 
of Chepo, the same assembla^*o was found, and still farlher west at 
Kio Pacora, a collection by Terry t^axe (>p( rrulinoidcs, Lcpidocydina 
sp., Nephrol cpidina vc rbccln II. &. II. T. Barker, Kxdcpidina sp. aff. L, 
iindosa Cushman. 

On the old Sjjanisli trail from Panama to Nombi-e Dios at ^Monte 
Oscuro, a few miles outside the l^inama City limit, Ols.son collected 
Gypsiruiy Ileferostcyinay Mioyypsina, and Lcpidocydina sp. cf. L. 
miraflorensis Vau^ilian. This locality is close to the Canal Zone limit 
and the formation is largely volcanic matei*ial. It jiroliably belonjys 
in the Bohio formation. 

In the Zone, AVoodrin^’ and T]iom])Son (1040) describe the Bobio 
as ma.ssivc oi* poorly bedded con«:lomerate, tuffaceous sandstoiu', and 
tuffaceous siltstone. The coarse constituents of the coiijo^lomeratc ran^e 
up to bouldei’s six feet in diameter and coarse and fine matter is 
mostly basaltic, ilindi of it is nonmarine, and silicified tree trunks 
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occur in it. Fossils arc rare, but Lejndocyclina caiiellei has been rccoj?- 
nized by Stewart from a locality near Darien station on the railroad. 

According to Woodrin^ and Tliompson in the region of the Dail- 
lard cut the Bohio is replaced by the Bas 0])is])o and l^as (^Viscadas 
formations, which are entirely volcanic, consisting? of anp:ular and 
subangular fraj?ments o£ andesite embedded in tuffs in the Bas 0})ispo, 
and waxy and clayey altered tulT in Las Lascadas. The ajre det(‘rmi- 
nation is questiona])le. West of the Canal Zone, Olsson and Terry, 
in a traverse from El Valle to Puerto La Ta<iua, at the southwest 
corner of (Jatun l^ake, passed over a ten-mile stretch of volcanics, 
lava flows, af?»lomeT‘a1es, tuffs, and ash. A rude ])ed<^linp: could occa- 
sionally be seen, the dip bein^* f?enerally nortliward at a low an^le. 
Near the Itio Esterial terrestrial sediments appear, includiim' coal. Xo 
fossils have been colle('1ed from the coal-beariim section, lull it is be- 
lieved to be the eciuivalcnt of the lower Caimito, which Woodrinu’ and 
Thoni])son (11140) considcu* early Olii»*ocene in the adjacent Canal Zone 
area. The entire region from the Canal Zone w(‘stward seems to have 
been a volcanic* island in Olii*ocene time The Canal Zone includes 
the fr'inu’c of these* ('rupti\c rocks, where th(‘\ interfiimer witli sedi- 
im'iits, in some plac(‘s marine, in other ])laces terrestrial. This band 
of intei‘])ed(b‘d s(*diments and volcanics extends westward to aliout 
SO ‘ 4.")' oTi the Caribbean (-oast. It is hard to draw a contact, foi* the 
inner edm* of the sediments which are thus interbedded, as the line 
is undoubtedly <‘\trem(*ly iri*(‘i»ulai' and could only lie nia|>[)e<l after 
thnroimh detailed tic^ld work The AM’itei* made a trip U]) tlu* Bio 
Code del Xoi’te to tin* mouth of the Rio Toalirc* and from the canoe 
could see no outcrops aloim the river other than the volcanics, but 
sediment ai*y beds arc^ pirsent, as samples shown him aloim the way 
included foraniini feral shales which had been linked at the contact 
with andesitic lavas. Fi'om the air the region has the ])arallel-rid<?ed 
appearance of an area of tilted s(*diments. 

In the Qu<*l)ran('ha .syncline, east of the Canal Zone, AVoodriiif? and 
Thompson (1940) di\ide the Bohio into a li’ritty sandstone lower 
member and a volcanic* uppei* member. 

The late ()lif?oc(*ne of the ('anal Zone is largely missini? on tlie 
Pacific c’oast and as fai‘ north as the Caillard cut, but includes the 
Cul(‘bra formation which is limited to the Caillard cut and the im- 
mediate vicinity. The a«e of the formation is a matter of dis])ute 
amonj? paleontoloj^ists, dependin*? on ])ersonal oi)inion re^ardin^’ the 
diaf?nostic* imj)c)rtance of the lepido(*ycline s])ecies which in (California 
and the Canal Zone occur in the fossil assemblafie which would other- 
wise be re^mrded as Miocene; while in Euroi)ean and Atlantic coast 
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faunas, their presence is considered proof of 01ij]:ocene age. The Cule- 
bra is placed by Woodring and Thompson at the top of the Oligocene, 
but the larger ])art of the late Oligocene is missing, the Culebra rest- 
ing on the Las (-ascadas agglomerate. The Emperador limestone is 
in the upper part of the Culebra, including the transition to definite 
early Miocene. Jt is a light-colored, occasionally marly limestone, ap- 
parently reefs, which are not continuous over more than a few miles, 
and often much less so. Vaughan (1918) notes the evidently contem- 
poraneous faunas of the Emperador and (hilebra with the Antigua 
Oligocene. The ])atchy occurrence of the Emj)erador has led to con- 
fusion between it and other limestones. 

On the Caribbean side of the Canal Zone, tlie late Oligocene is 
included in the (^limito formation. Near the Darien radio station on 
the railroad, the type section includes a basal conglomerate, which is 
considered by Woodring and Thompson to be of Ijas ('ascadas age. 
The conglomerate consists of basaltic cobbles in a sandstone matrix 
containing acidic tuff. The remainder of the formation in this locality 
is divided into a lower member chiefly tuffaceous sandstone, with thin 
limestone lenses, and a thicker u]>])er member composed of tuff, ag- 
glomeratic tuff, tuffaceous siltstone, and sandy tuffac'cous limestone 
lenses. The basal conglomerate is not fossil iferous, but in the lower 
member L( pidocifclimi canelUi, L. vaughanij and other larger fora- 
minifera occur, as also do corals. The up])er membo]* is less fos.silifer- 
ous, but carries Jjcpulocifdina candid. 

In the Quebrancha syncline just west of tlic Gladden Dam basin, 
Woodring and Thom})son (1949) divide tlie Caimito into two mem- 
bers, the Quebrancha limestone overlying the Eohio without uncon- 
formity, and an overlying calcareous siltstone member which includes 
some sandstone, while in the Madden Dam basin itself, they give the 
Caimito a five-fold division, of which the three u})per members ai'e 
placed in the early Miocene. The late Oligocene t)oi1ion consists of a 
calcareous sandstone member resting on the Eohio and an overlying 
pyroclastic meTnber containing a thick limestone lens carrying Lj/ro- 
pecten condylomaf us. 

The same authors consider the entire Bohio of Beeves and Boss 
(1930) as probably belonging to the (Jatuncillo (Eocene), but from a 
collection by Olsson and Terry in 1933, in the area now covered by 
Madden Lake between the mouth of Bio lV(iueni and Bio l^uente, 
Vaughan identified Jjcpidocydina (Evicpidina) favosa (hishman, and 
placed it in the Oligocene; Embich (])ersonal communication) also 
collected Lcpidocydina gigas from a nearby outcrop. Apparently the 
upper part of JB'cves and Boss’s Bohio is actually Oligocene. 
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In general, the Canal Zone Oligocene is terrestrial and mainly vol- 
canic on the southwest side and increasingly marine in character as 
one goes northeastward through the Madden Dam basin, suggesting 
that there may have been an eastward outlet to the sea, which was 
cut off by the mid-Miocene uplift and deformation. West of the Canal 
Zone and south of the continental divide, rocks of volcanic origin ])re- 
dominatc for some 20 miles or more to the vicinity of Capii’a; between 
Capira and the coast an area of coal-bearing sandstone and shale 
has been rei)ortcd. The writer has not examined this area, but it 
seems probable that the coal is of the same age as the Rio Indio coal 
which occupies a similar stratigraphic position on the other side of 
the divide. Vaughan (1918) states: 

Dr. MacDonald collected fossil plants at Sta. 6840, about seven miles 
northeast of Bejuca, near Chame, Panama, in a yellowish argillaceous sand- 
stone that seems to overlap conglomerates and is believed to represent the 
Calmito formation. Professor Berry records the following species from 
this locality: 

Guattrria culchrrnsts Berry, also Culebra and Gatun formations. 
Hiraca oligocanuca Berry. 

// i ero n y rnia Jr h m a yitii Berry 

Srhmiddta heitirensis- Berry, also Culebra As two of the four species 
also occur in the Culebra formation, it appears that the formation in 
which tliey were obtained is in age near the Culebra formation. 

It is not known whether these coals are Oligocene or early Mio- 
cene, but tlicy a[)pear to be definitely older than the coal of the Oatun 
formation in Oosta Rica. Bocas del Toro, and rhiriqui. The coal- 
bearing sandstones outcrop at several ])laces in. and on the bordei^s 
of the Santiago ]>lain, and the rocks in which they occur carry large 
amounts of volcanic ejecta, flows, tuffs, and ash. 

South of the Santiago ]>lain. on the east side of Montijo Bay, on 
Rio Ifariato, (\)ndit collect(‘d AinjmJlinopsis of. spcnccn Cooke, from 
a sliale ovei-l\ ing sandstones and conglomerates (Olsson, 10421. In 
the United States Xatimial Museum, collection 7062 contains Tiirri- 
tcUa cf. vciuzuvlana, Xasisa, X^anens, Pitaria^ and Balanus, and Dls- 
son considers it middle or late Oligocene (personal communication 1. 
Collection 8407 from nearby contains CrassniflJa cf. bcrrip. Olsson 
correlates the shale with the middle Oligocene of northern Peru and 
with the Oligocene of Antigua, and ])laces the underlying IMontijo 
formation as the equivalent of the Bojio. The coal-bearing sand- 
stones of the Santiago plain thus would fall into late Oligoceiie 
classification, although here as elsewhere in Panama, no sharp contact 
can be drawn between the late Oligocene and the early Miocene. The 
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volcanic land area of Oli^ocenc time apparently continued as far 
west as the head of Monti jo Bay, and probably farther. The 01ij?o- 
cene island of central Panama was fringed l)y a low swampy coastal 
rej^^ion, on the surface of which shallow marine and terrestrial sedi- 
ments wxTe mingled with the ejecta from the volcanic island. 

West of Montijo Bay, the Sona Peninsula is composed of igneous 
rocks which the writer believes belong to the basement com])lex, from 
the presence of stratified chert at Bahia Honda (Tj. (h TIertlein, per- 
sonal communication). KStratified chert is known in Panama only 
below the late Eoceme. Near the lower course of Kio Tabasara about 
20 miles west of Sona, coarse tuffaceous sediments with ititerbedded 
lavas and volcanic elastics of various sizes rea])])ear. Tlie formation 
has not been studied and its age is uncertain, but at least a ]>art of it, 
if not all, is acce])ted as Oligocene by most geologists who have seen 
it. There are no collections from this area, but United States National 
Museum collection Go.*)!, fi'om a locality some miles noi'th of San Felix, 
contains Glyploshfla cf. panamensis, which suggests late middle or 
late Oligocene to Olsson ([>ersonal communication). The outcro]» 
covers a belt. 10 to lo miles wide acro.ss Uhiri(jui Provimx to tlu* east- 
ern edge of the IMc'istocene volcanics wxst of the I)a\id Kiv(‘r, and 
becomes finer gi’ained westward At the railroad line from t)avid to 
Bo(|uete, which is (‘lose to the eastern edge of the Phustocc'iu' V()Icani(‘s, 
the formation is a hard shah* with I'onsidei’able ash })ut no coarse 
tuffs. The liardn(*ss is probably dm* to baking by ci*y]>to-vuh‘anism in 
mid-]Miocene time, as the i*egion for miles around is cut by dikes and 
])lugs; and thick lava flows app(*ar at, or close to, the contact between 
early Miocene and middle ^Miocene. The Pleistocene vol(‘ani('s cover 
the ixgion WTstward to Pio Uhiriqui Viejo, near the Uosta Rica border, 
where the Tertiary sediments reap])ear. Here the Oligoc'erie begins 
witli a conglomei’ate bed lying on late Eoc'ene sandstone. I'he <*on- 
glomerate is cemented with lime and (*arries Lepidori/cHua yUjus and 
is followed by a sliale s(*ction, then by two beds of lim(*ston(* sepai*ated 
by shale. The lower limestone bed carri(*s a large s(*llifor*m N( jthro- 
Ifpidina and the upper one has the same species and also EnU pidina 
undosa fVauglian, personal communication). In the shale a little 
above tliese limestones are what ap])ear to be sp(*cimens of Nummu- 
litcs, but identification is not complete as the material (‘ollected dis- 
appeared in transit. The shales continue wdth numerous exposures 
for a distance of ]0 mihxs or more. They are usually gray in color 
and carry numerous foraminifera, larger fossils being jare. Th(*y 
resemble closely the Uscari shale of Bocas del Toro and Uosta Rica 
and like the Uscari, probably include middle and late Oligocene and 
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early Miocene. In 1925 a well was drilled near David which began 
in a lava flow of middle Miocene age, passed Ihrongh some 150 feet 
of lava, and an equal amount of Datun sandstone and entered the 
shale. No faunal record is available, but the writer has been informed 
that the well passed directly from the (hitun into the Oligocene, no 
early Mioc(‘ne being found. There may be involved here the question 
of diagnostic s])ecies, whi(*h is often a matter of dis])Ute in the Isth- 
mian iH^gion. No Oligocene has been recognized on the Burica 
Peninsula. 

On the Oaribbean side the Uscari has been studied by Olsson 
(1922) from surface outcrojKS, and a considerable fauna has been 
determined from well cuttings. As this faunal record has not been 
publish(‘d, it is included with the permission of the Sinclair Panama 
Oil Oompany. Poraminifei-a from well on Oolnmbus Island, Bocas 
del Toro, R.P. (to depth of 7,790 feet) : 


Aviphisteij^na Icssonii d’Orbigny 
Anornalina sp. 

BoUvnin anuiriejhsis (Costa) 
BoJivDia flotHdana Cushman 
Bulihnna hUcd'rri Iledberp; 
liuliwnia nni/{/i)iata d’Orbitoiy 
('undo! bullna utnvrrsa .lodlitsclika 
(Uis^idulma suh( 7 l(>hos(t Ih'ady 
('h ilosfoniclla ttolma Scliwagrr 
CliiUistoim'lhi ortvuJn Nuttall 
Vibiiulvs mfjicand Nuttall 
('ilfindcs sp. 
da} ulina ryt htstfnnata 
Gal Iowa V and Morr(*y 
('larulnia I'oirzin'hnia Xuttall 
('ifidan} ifinia (anvcJlaia P.rady 
Cuclammina sp. 

Ih'utalnia sy). 

Jhsi’otbi.s })(') th( hdi d'Orbmny 
ElU])S()nod().sa) la i n uruili d’Orbigny 
IJiifosoIoiia 'man/mata Montagu 
Epistomvna rlcyans d’Orbigny 
Kp Guides pannitiUarum 

Galloway and Heminway 
Gaudryina jarksonrnsis Cushman 
Glanduhva lacripata d’Orbigny 
(rlobipri nia bulloidcs d*(3rbigny 
Globigvrina tnJoba Rcuss 
Globorotaha sp. 

GlobohuUmina pacifica Cushman 
Gyraidina soldanti d’Orbigny 
Uaplophragmoides sp. 


lie t c ros tomcUa cuben s is 
Palmer and Bermudez 
Marqin ulnia bosispinosa 
Cushman and Renz 
M a } (j nuiUn a subaculcat a 
((hishman ) 

Maj'piaulnia icallacci Hedborg 
Mar pin alma sp. “A” 

Xodosarm ('ormnta d’Orbigny 
Xadosai la lonpiscaia d'Orbigny 
Xodnsaita i aiibanistrum (Linne) 
Xodosai in rerlrbralis Tkit'^(‘h 
Xoninn soldann (d’t^rbigny) 

Pent'f ojdts sp. 

PUetaU ondiculana caUfornica 
Cusliman and Stewart 
J*lanuUna sp. 

PseudiH lavuhna rnrxicana Cushman 
1*nll(nia biGloides d'Orbigny 
Pyryn nuirrhyna Schwager 
{/umqiieloculina himarfkiana 
d'OrI)igny 

Rijbnlus calcar Linne 
Rnbulns cultratus Montfort 
Rob Hi us form os us Cushman 
Rob 111 us obhmgus 
Coryell and Rivero 
Rob ulus sp. “B” 

Rzhekma sp. 

Sujmoilina sp. 

Kipmoihna schlum bergeri 
A. Silvestri 
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Siphonina tenuicarinata Cushman 
Biphogenerina transversa Cushman 
Bphaeroidena variahilis Reuss 
BphaeroidineUa dehiscens 
(Parker and Jones) 
BpirolocuJma ah^cata 
Cushman and Todd 
Textularia mexicana Cushman 


Textnlariella sp. 

Trochammina sp. 

Vvigerina gardnerae Cushman 
Uvigerina pyg^naea d’Orbigny 
Vvigerina rustica 

Cushman and Edwards 
Verneuilina sp. 


In addition, Palmer (1923) determined the following species from 
Nigua Creek, Panama [erroneously cited as Costa Kica in her account] : 

Nodosaria soluta Reuss Nnmmulitcs costaricensis 

Cristellaria cultrata Montfort (Palmer) 

Cristellaria reni^ormis d’Orbigny Vaginulina legumen Linnaeus 

Frondicularia sp. 


Porter (1942) collected from Amoura River, just above the mouth 
of Uscari Creek, the following additional species (determinations by 
P. P. Goudkoff) : 


BoUvina acerosa Cushman 
BoHvina pisctformtfi 
Galloway and Morrey 
BoUvina rineonensis 

Cushman and Laiming 
Cassidulina crrz.v.sa d’Orbign^^ 
Cassidulinoides sp. 

Cihtcides cf. vnaeriana d’Orbigny 
Clavulina connuvvis d’Orbigny 
Dentahna cf. D. eommunis 
d’Orbigiiv 

Dentahna multiUncata Bornemann 
Dentalina rormeri Neugoboren 
Epomdes umhonata Reuss 
Glohigerina royiqiomrrnta Sch wager 
Lag end striato-punctata 
Parker and Jones 
Lamarck in a sp. 

Liehusella pozonensis var. crassa 
Cushman and Renz 


MarginuUna suhhiillata Haiitken 
Xodosnrm etcaldi Reuss 
Xodos(j7'ia liolserica Sch wager 
Xodosaria koina Schwager 
Nodosaria camerina Dervieux 
Planulina rusJnnani 

Barbat and von Estorff 
Bohulus hai'bati 

riishmaii and Hobson 
Bohulus niayi Cushman and Parker 
Bohulus cf tacftoirata Stache 
Baracenaria acutanricnlaris 
Fichtell and Moll 
Textu laria m iss iss i pp i cn sis 
Cushman 

Uvigerina cf. gardnerae 
Cushman and Applin 
JU'igerina hispida Schwager 


This collection is from a section believed to be strntigra])hically 
lower than that at llie oil seep on Uscari Creek. According to Porter, 
15 of the species are to be correlated with the lower IVIiocene, and 9 
with the u])per Olioocene. Porter proposes the name Amoura shale 
for the section represented, leaving the (picstion of member or fonna- 
tion status for future determination. 

The Uscari represents the climax of a long period of erosion, begin- 
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ning in late Eocene time and continuing with only minor and short- 
lived regressions to mid-Miocene. At the end of the period, the land 
of the I) resent isthmian region must have been reduced to a group 
of islands of a total area not exceeding one-half its i)rcscnt size— 
perhaps much smaller. The total deposits of Oligocene and late Mio- 
cene times are 5,000 feet thick or more over great areas and have a 
total mass wdiich seems to demand as a source a land area of much 
greater size tlian the present isthmus. Although volcanic material 
is present throughout, the bulk of the Oligocene and lower Miocene 
consists of limy sliales with considerable bituminous content. It aj)- 
pears to the writer that the presence of a considerable land area both 
on the Caribbean and Pacific sides in regions now submerged must 
be assumed for the greater f)art of the Oligocene and for much of 
the lower ]VIiocene. 

The Uscari is soy)arate(l from tlic overlying middle Miocene hy a 
sharj) ei’osional unconfoiaiiity over most of the region. However, on 
Columbus Island, Bocas del Toro Province, the ovei'lying middle 
Miocene is a shale with limestone lens(‘s, with no basal conglomerate 
or other lithologic indication of })rolonged erosion. A w^ell started 
in lower ^rioc(‘ne beds w'as abandoned at >^,040 feet without encoun- 
tering any significant change of formation. The bottom w^as in 
middle 01igocen(‘. Acc'ording to the ]>aleontologist the faunal record 
indicates that tli(‘ wadi ]>assed through tw'o thrust faults and ]^erhaps 
thrf‘e, so tliat no a<*(*in*a1e estimate can be made of the true thickness 
of the formation. Estimates fi-om measurements of surface outcrops 
are subjia*! to (U'ror arising from lack of continuity of exf)Osures, 
and especially from tlie jn’csence of faults, often unrecognized by 
field g(H)logists. 

in the valley of the l»eventa/on Ki\er in Costa Pica, Branson 
fl92S) estimated 5,000 f<‘ct of Oligoceiie ami eai'l.v Miocene without 
reaching the bottom of the sectiem. This locality’ is about halfw’ay’ 
b(‘tw’een Puerto Limon on the Caribbean (‘oast, and the continental 
divide. Branson s Cscari is mainly .sandstones and conglomerates, with 
tw’o thick limestone members, while the Oligocene, though ]>redomi- 
nantly shale, also has several thick sandstones, some thin conglomer- 
ates and several limestone ])eds. The wdiole series has a decidedly’ 
shallow'-water aspect as c<unj)ared with the dee])-W’ater rocks of the 
same age in Bocas del Toro, 


]\IlOCKXE 


The early’ Miocene of the Carachine region of eastern Panama 
has been described as follows by the geologists of the Gulf Oil Com- 
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pany: ‘‘Thinly bedded brown shaly material with lesser amounts of 
more conspicuous brown limestones. The shale is somewhat argilla- 
ceous, compacted ooze, made up largely of radiolarian remains com- 
posed of amorphous silica. Series is bituminous; seeps heavy asphaltic 
oil in several places. Forms small hills and ridges where exposed in 
tilted structure.” 

Oil seepages in the low swampy area bordering on the tidal flats 
of Garachine Bay undoubtedly come from this shale and limestone 
section, though there are no exposures at the seeps. Farther inland, 
these rocks are known as the dry seepage horizon, from their asj)halt 
seams. Wells of the Gulf Oil (^ompany also encountered oil shows 
in this horizon. Farther east, in the Tuira-Ghucunaque basin, the 
equivalent section is also oil-bearing and similar in lithology to that 
described above. It grades downward without an erosional break 
into tlie brown marl of the late Oligocene. In this area the u})per 
part is called the Aquaqua formation, the low(U‘, the Aruza formation, 
and the division corresponds ai)])roximately to the terms early Mio- 
cene and late Oligocene, but no definite contact has been established. 

From a well drilled by the Sinclair Panama Oil Oompany near 
the llio Yape, a tril)utary of Hio Tuira, the following fauna has l)een 
determined : 


Agatham ina sp, 

Aviphistcgina sp. 

Astacoliis crepidulatus Morittort 
Anoinaliua aw m on aides Reuss 
Anomalina arimmvnsis (i'()ri)ij;ny 
Anowalnia grosser ugosa (lumbcl 
Bolivina aenariensis Costa 
Bohrina argeiitea Cushman 
Bolwina cornpaeta Si(h*t)Ottom 
Bolivina dilntata Reuss 
Bohvtna jloridana Cushman 
Bohrina punetata d’Orbigny 
Bolivina cf. pusilla Schwager 
Bohrina cf. simpsom Heron-AlUm 
and Far land 

Bohrina sehirageriana Rrady 
Bohrina tortuosa Brady 
Bulimina acnleata d’Orbigny 
Buhmxna cf. a funis d’Orbigny 
Bulinhna hiiehiana d’Orbigny 
Bnliwina elegans d’Orbigny 
Bulimina elongata d’Orbigny 
Bulimina inflata Seguenza 
Bulimina marginal a d’Orbigny 
Bulimina pupoidcs d’Orbigny 


Bulimina pijrula d’Orbignv 
Bulimina cl rostral a Brady 
Bulimina seulplilis (hisliman 
Bulimina suhornata Brady 
("assidulina eiassa d’Orbigny 
Cassidnlina Ltei npiUi d’Or])ign\ 
Vassidiihna cf suhglohosa Brady 
Caruhna paiisensis d’()rl)igny 
Chilostomella oroides Rtniss 
('ihieides eulter T\'irk(‘r and .loiu's 
Vihieides pyqmaea JIantken 
(Ahieides ungeriana d’Orbigny 
(Ahicidcs ('J’runeatuUna ) sp. 

Cri hr os 1 ro m o i d es sp . 

('i/elammina sp. 

Cyelummina eanvellala Brady 
Dentahna ohlKjua Linno 
Blhpsoglandiilina lac rig at a 
A. Silvostri 

Fissurina marginata Montagu 
Frondieularia alala d’Orbigny 
Gaudryina laerigala Franke 
Gaudryina paupereula Cushman 
Gaudryina rotunda Reuss 
Gaudryina suhrotundata Schwager 
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Glandulina laevigata d’Orbigny 
Glandulina rotundata Reuss 
Glohigerina bulloides d’Orbigny 
Glohigerina cretacca d’Orblgny 
Glohigerina conglohata, Brady 
Glohigerina duhia Egger 
Glohigerina cf. trilohaia Costa 
Gyroidina soldanii d'Orbigny 
Haplophragmoides sp. 

Haplophragm oides canarienais 
d’Orbigny 
Lagena sp. 

Massilina sp. 

Mucronina (hexacoslata) d’Orbigny 
Nodosaria costulata Reiiss 
Nodosaria conaohrtna d’Orbigny 
'Nodosaria cf. farctftwn Reuss 
Nodosaria flliformis d’Orbigny 
Nodosaria hisjnda d’Orbigny 
Nodosaria ohhqua Linne 
Nodosaria cf. pyrula d’Orbigny 
Nodosarm 7'adtcula ([..inne) 
Nodosaria sagrincnsis Bagg 
Nodosaria soluta Reuss 
Nodosaj'ia rertehi^ahs (Hatsch) 
Koniori ho u van us d’Orbigny 
Noyiion pompiUoides Ficbtel and 
Moll 

Xoniou s((iph(i Ficbtel and Moll 
Nonion u?nhiU('atula Walker and 
Jacob 

Orhuhna loiirersa d’Orbigny 
ratrorlcs cahar (Linne) 

PatrorU's (Cristellaria ) sp. 

Pah odes cult rata (Montfort) 
Patrodes luayn m illigcra ( Karrer ) 
Pat roe I cs reuifornns (d’Orbigny) 


Patrodes rotulata (Lamarck) 
Patrodes suhmammilligera 
(Cushman) 

Patrodes vaughani (Cushman) 
Planulina ariminensis d’Orbigny 
Plectrofrondicularia sp. (bicostate) 
Pledrojrondicularia sp. (tricostate) 
Pledrofrondivularia sp. (quadrate) 
Polymorphtna gihha d’Orbigny 
Polymorphina hurdigalensts 
d’Orbigny 

Pullenia sphaeroxdcs d’Orbigny 
Rheofax (?) 

Rcussdla (?) 

Rosalina (Discorhina) glohularts 
(d’Orbigny) 

Rotalia hf cearii Linne 
Rotalia glohularis (d’Orbigny) 
Higxnoilina sp. 

Ftiphogenerina sp. 

Rxphonina reticulata Czjzek 
Sphaey'oidina hiilloides d’Orbigny 
Ppiroloeulina sp. 

Textularxa abhreviata d’Orbigny 
Textularia agglutinans d’Orbigny 
Tcxtulana granien d’Orbigny 
Textulana sagittula Defrance 
Themeon (Polystomella ) sagra 
d’Orbigny 

Ti'xgonuUna ohliqua Seguenza 
Triloeulina sp. 

Vi'igerina asperula Chapman 
Vvigernia eanarieyisis d'Orbigny 
V I'igei'ina pygmaea d'Orbigny 
Prigerina cf. tenuistriata Reuss 
Tirguliua sguainosa d’Orbigny 
Verneuilina cf. pygmaea Egger 


The Aqiiaqiia formation is bentonitic in some parts of the section, 
and in the Yape well, bentonite beds were eonspieiions aquifers. It 
is believed Hint tlie forms listed above are entirely from the early 
Miocene. Tlie Acimupia fonnation has been ma])ped as far north as 
the IMemlirillo River, in the central (^hucumupie valley, but the out- 
crop ^rows smaller from the Tuira northward, apparently partly 
because oi* prop:rcssive overlap of the middle Pliocene, and perha])S 
to erosion at the mid-Miocene uplift; but seven or eight miles west 
on tlie Rio Sabana it is present apparently to a thickness of 2,000 
feet or more. On the Pacific coast south of Oaraehine Point, a nar- 
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row band of it appears standing: on edge or dipping steeply in contact 
with the basement rocks. 

In central Panama the early Miocene has been carefully studied 
only in the Canal Zone, where it is recognized by Woodring and 
Thompson (1949) only in the region south of Gamboa, and in the 
Madden Lake basin. In the Gailhird cut it is rej^resentod by the 
Cucaracha foi’mation which is mostly nonmarine, consisting of car- 
bonaceous and ligiiitic shale, and massive greenish gray bentonitic 
and tufCaccous clayey sandstone. Tiici-e is usually a conglomerate at 
the base. The bulk of the formation is the bentonitic clay. 

The La Boca formation, known mostly from borings, according to 
Woodring and Thompson, extends from the Gaillard cut to the Pacific 
entrance of the Canal, and is chiefly silty or sandy mudstone. Con- 
glomerate and sandstone are found in some bore holes in the lower 
part. Near the base cream-colored coralliferous limestone of the type 
of the Emperador interhnger with the clays of the Cucaraclia forma- 
tion. In the Pedro Miguel area the Pedro Miguel agglomerate overlies 
the Cucaracha, but the lower part of it is ay)])arently equivalent to 
the upper part of the thicker Cucaracha section. 

The Panama tuff is apparently a facies of the Cucaracha, a well- 
stratified wmtcr-laid rhyolitic tuff with fragments of pumice. A few 
foraminifera of Oligocene age have been found in the type region 
near Diablo Heights, but these are probably inherited. 

In the Madden Lake basin, the youngest ro(‘hs exposed are mas- 
sive, fossiliferous tuffaccous sandstones, which form the foundation 
of Madden dam. Olsson (1942) named the formation the Alhajuela 
sandstone. These sandstones are incre^isingly calcareous downward 
and have been divided by Woodring and Thompson (1949) into the 
uiiper Alhajuela sandstone member and the calcareous sandstone 
member. The latter contains so much lime that it might in some 
places equally wol] be called a sandy limestone. The (*avcs caused by 
solution in this member were a serious engineering obstacle in the 
construction of the Madden Dam, as some of them were of dimensions 
ranging up to 100 feet. This member, according to Woodring and 
Thompson, carries Turnfclfa ffdhincnsis, and is assigned to the early 
Miocene. The Cliilibrillo limestone which underlies it may be the 
equivalent of the En][)crador of the Canal Zon(‘. It is considered to 
be early Miocene l)y Woodring and Thompson. In the region between 
(laTuboa and the limits of the (-anal Zone west of Gatun Lake, early 
Miocene rocks are missing, according to Woodring and Thompson 
(1949), but Jones (1950) disagrees. 

West of the Canal Zone in central Panama, the early Miocene is 
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probably represented only by volcanic ejecta, but lack of fossiliferous 
sediments makes any dating questionable. Basic lavas and agglom- 
erates form the surface from the Canal westward to Capira, beyond 
which acidic rocks are found. The quartz sand beaches below these 
acid rocks have been a much sought source of sand for concrete work 
around Panama City. In the south w^all of YA Valle crater, well- 
bedded rhyolitic tuffs, much resembling the Panama tuffs at Diablo 
Heights, dip southward, and similar material with crossbedded tuffa- 
ccous clays, sands, and gravels occurs in the vicinity of Penonome. 
Some of the sediments are diatomaceous, but no marine fossils were 
seen. Tliey are believed to be fresh-water deposits. Similar mate- 
rial occurs along the road to La Pintada, a town about two miles 
south of the continental divide and seven miles north of Penonome. 
About a mile north of La Pintada basic lavas appear, which are be- 
lieved to })elong to the basement complex, as between these andesites 
and La Pintada is a chert outcrop, a rock which is known elsewhere 
in Panama only from below the late Eocene at the top of the basement 
coTni)lcx. To the south and east of La Pintada on the trail to El Valle 
are outcrops of rhyolite resembling the north wall of the El Valle 
crater. The rhyolite flows also occur along the road from Penonome to 
Nata, wliere they can be traced westward to the Rio Grande where 
andesite flows begin. The andesite flows strike northeast and dip 
northwest, but the rhyolite flows and asli strike east-west and dip 
south, ap]>arently overlapping the andesite. The andesite flows form 
the foothills of the continental divide toward which they dip. They 
can be traced westvrard to the vicinity of Canazas where they are 
overlain by shale of ])i*obablc early ]\Iiocene age, and on north to the 
continental divide. 

The structure is well shown in Ilershey’s (1001) structure section. 
(II-IT). The writer has made many ])lane flights along tliis mountain 
front and has checked the northward dip of the lavas and interbedded 
sediments. It would ap])ear that the andesite flows can not 1)0 younger 
than early IMioeene nor older tlian late Oligoccne, and tliat they were 
eroded and o\erlain by the rhyolite in the Nata-Penonome-Tja Pintada 
aiTa. Shales of the Santiago foiaiiation of TTershey arc considered 
to be of early IMioeene age by Woodring and late Oligoeene by Olsson 
(1042) The lava beds to the north overlie them and are without 
much doubt early Miocene. 

Collections made by Sinclair geologists in the vicinity of Santiago 
are deposited in the United Sbates National IMuseum, but have not 
been studied. The collector s notes are of some intci’est : 

On the road from Santa Maria to Santiago — 2nd hill of main divide 5 
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miles northeast of Santiago — close-textured shaly Is. — Melanopsis, Cyrcanor 
cea (?) like Inoceramus, fresh-water fauna. (U.S.N.M. Coll. 8465.) 

Three-quarter mile southwest of Santiago on road to Montijo — calcareous 
agglomeratic ss. Large Amusium, Ostrea — small, falcate, narrow sharp plica- 
tion of entire periphery, Phacoidcs, Chione, Area (Cunearca), Harpa, large 
spatangoid echinotd. (U.S.N M. Coll. 8466.) 

Road crossing of Rio Martin Grande, one-quarter mile west of Santiago — 
agglomeratic ss. Turritella cf. venezuelana, Oliva, Terehra, with large axial 
costae on anterior half of whorl, 2 spiral bands on posterior half, Conus, 
Triton, Nattca small, Nassa, Glycymerts, Phacoidcs cf. anodonta, Veneri- 
cardia, Pitaria, fragments of Crassatella cf. herryi. (U.S.N.M. Coll. 8467.) 


These last beds ap})ear to Olssoii (})ersonal eoiuniunieation) to be 
borderline late Oligoccne or early Miocene. 

In Bocas del Toro Province, early Miocene shales fonn the upper 
part of tlie TTscai’i formation and have been described by Olsson 
(1922), who lists a molluscan fauna. Many of the foraininifcra previ- 
ously listed under the late Olitjjocene of Bocas -del Toro also occur 
in the early IMioeone, ])nt only tlirec — Eponides parantillanun, Dis- 
corhis hcrthclottiy and Sjnroloculina alvcafa are apparently limited 
to the Miocene in the recovery from the Bocas well. 

South of the divide in Chiriqui Province, the early Miocene con- 
sists of tuffaceous shales and shaly sandstones. From collections in 
the Tbiited Stales National Museum, Olsson has identified the follow- 
ing (})ersonal communication): 


Area rnardonalfli Dali 
Area vcatclii Olsson 
Architcctoniva sexhnenria Nelson 
Chionc propinqua, Spieker 
Clement ia darxenn Conrad 
Conus multihratus P>ose 
Crassatella herryi Spieker 


Dosinia cf. dclieatissima 
Brown and Pilsbry 
Maetx'd cf. phratrlla Lamarck 
Pfios inornatns Gabb 
Turritella altiJh'a Conrad 
Turritella cf. vexiezuelana Hodson 


A well drilled a lew miles north of David is stated to have passed 
directly from middle Miocene to 01ii>ocene with no early Miocene 
present. It is possible that this may lie because of erosion preceding 
the Gatun deposition, or the statement may be mei’ely the paleon- 
tologist’s opinion regarding the dis])utcd ])Osition of the (Dligocene- 
Miocene contact. 

(')n the Burica I^eninsula, lower Miocene is jiossibly ])resent. Prom 
a collection on th(‘. upper San Bartolo River, Nonion grateloupi, N, 
mesonense, Quinqudoculina Jamarelnna , and Virgulwa pontoni have 
been identified by Clift. 
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In general the early Miocene of eastern Panama is an offshore 
dex>osit of fine texture with some fine volcanic matter; in central 
Panama, it is shallow water or terrestrial with large amounts of vol- 
canic ejecta of all sorts, agglomerates, flows, tuffs, and ash ; in western 
Panama, it is a fine-textured shale of offshore type in Bocas del Toro, 
somewhat sandier in Chiriqui and Costa Kica, and becomes con- 
glomeratic in central Costa Kica west of Puerto Limon. The difficulty 
in distinguishing the early Miocene from late Oligoccne appears to 
be about the same everywhere, indicating continuity of deposition in 
all areas without regard to the character of the deposit. 

JMiddle Mkx’ene 

The long period of continuous deposition from late Eocene through 
early Miocene was brokc^n in mid-Miocene time by uplift and ero- 
sion in all ])arls of the Isthmian region. The u])lift was accompanied 
by viilcanism in western and central Panama, but apparently not in 
eastern Panama. Folding and faulting were a part of the movement, 
but much of the evidencci is concealed beneath the deposits of middle 
Pliocene and later time. The angular unconformity between middle 
Miocene and older sediments is sharply marked in the Buri(*a Penin- 
sula, whei'(‘ on the upper Kio La Vaca, Eocene limestone striking 
N. W. and dii)]>ing Gr)"" NE. is overlain by Miocene conglomerate 
and sandstone striking X, 75^ W. and di]>ping 43® NE., and not far 
away the Miocene with about the .same dip and strike lies on the edges 
of vertical Eocene limestone beds striking X". 72® AV. Angular uncon- 
formity between early and middle Miocene is generally much less 
shar]), although often ])erceptible. As there has been much ])ost- 
Miocene folding, followed by erosion, the middle ]\Iiocene is now found 
mostly in synclines, grabens, and basin areas, and is generally lacking 
on anticlinals, bursts, or other areas of uplift. 

The best-known middle Miocene is in the sedimentaiy basin cen- 
tered round Oatun at the northern end of the Panama Canal. This 
region because of its accessibility and economic and strategic impor- 
tance has long been the object of study, and as it has not been much 
affected by post-Miocene tectonic movements, the sequence, thickness, 
and character of the beds has })een well established. The basin is 
gently arcuate, opening to the northwest and the strike of the basal 
contact varies from nearly due north-south on the east side of the 
basin to about N. 70® W. at the west side. On the east side, the 
Gatun rests on the basement rocks, but on the southeast, south, and 
southwest sides it lies on the late Oligoccne (lower Caimito), or early 
Miocene, according to Jones (1950). 
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Jones describes the Gatun as “mudstones, siltstones, conglomerates 
and tuffs, all thickly and massively bedded. The siltstones, sandstones, 
and conglomerates are variably marly and tuffaceous, highly fossili- 
ferous and massively jointed. . . . The tuffs are uniformly grained 
siltstones and claystones except for local streaks, sparsely scattered 
with pumice pebbles and cobbles. The formation has a thickness 
known to exceed 1,400 feet and probably much more.’’ 

Olsson (1942) divides the Gatun into three parts, a lower and 
upper member of marine, highly fossiliferous sandstones, shales, and 
argillaceous limestones; the middle member tuffaceous sandstones, or 
beds of fuller’s earth with plant remains, only rarely containing ma- 
rine fossils. He cites the principal fossils of the base as Pecten ga- 
tunensis Toula, ^Irra dariensis Browm and Pilsbry, dementia dariena 
Conrad, Antigona carihbeana Anderson, Conus mohis Brown and 
Pilsbry, Turritella gatunensis Conrad. At the Gatun spillway, he 
finds underneath this a brown, gray, or black tuffaceous sandstone, 
with lignitic material and plant remains, and carrying a few marine 
fossils, such as Bittium, Cerithium, Conus, Area, Tellina, and Nucula. 
This series he assigns to the Cairnito. Keen and Thompson (1946) 
and Woodring and Thompson (1949), however, include it and other 
still lower beds in the Gatun. 

Keen and Tliomi)son (1946) list from the lowest exposed Gatun, 
“a subgenus, Bornia (Temhlornm), known elsewhere only in the 
Round Mountain silt (Temblor) of California. Cancellaria (Aphera) 
islacolonis Maury, the zone fossil of the Cercado formation of Ilis- 
I)aniola, occurs somewhat higher, in the middle part of the lower 
Gatun. Therefore, the lower part of the Gatun may be in part older 
than middle Miocene.” 

In eastern Panama, two outcrops of middle Miocene have been 
mapped, a small area in the Sarnbu basin south and east of Garachine, 
and a much larger area in the Tuira-Chucunaque basin in eastern 
Darien. In the Tuira basin the middle Miocene is in general divisible 
into three parts, a lower member of conglomerate and sandstone with 
small limestone lenses, a middle member of shale and shaly sandstone, 
and an upper member of limey sandstone with limestone in thin beds 
or lenses. The ui)per member is the most fossiliferous and carries a 
fauna closely related to that of the Mount Hope section of the Canal 
Zone Gatun. The sandstone and limestone of this member stand up 
strongly against erosion, form ridges or cliffs along rivers so that its 
outcroj) is easily followed. Its distinctive appearance has led to its 
being given member status under the name Pucro, the other two mem- 
bers being grouped as lower Gatun. The fossils collected by the Sin- 
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clair party of 1923-24 have not been carefully studied, but among 
the commoner forms in the Pucro are: 


Area chiriquiensis Gabb 
CanceUaria dariena Toula 
Canccllaria solida Sowerby 
Fasciolaria gorgosiana 
Brown and Pilsbry 
Malea eamura Guppy 


Melongena censors Sowerby 
Murvx messorius Sowerby 
Panopea reflexa Say 
Pit aria gatunensis Dali 
Turritclla rohusta Grzybowski 


The conglomerate at the base of the lower Gatun has a thickness 
of about 300 feet near the Colombia border, but increases northward 
reaching a maximum of about 1,900 feet on the Rio Chico, the south- 
ernmost tributary of the Chucunaque. There the conglomerate is 
extremely heav.y at the base, containing boulders up to six feet in 
diameter and thins out rapidly in all directions. It apparently is a 
delta deposit and probably indicates the ])osition of the mouth of a 
largo and vigorous river of middle Miocene times. The lower Gatun 
sandstone, wliile richly fossiliferous is perhaps less so than the Pucro. 
Heavy-shelled mollusks are plentiful in the lower member, with fora- 
miiiifera and thin-shelled mollusks in the shale above. Leaves and bits 
of wood or charcoal are common in the shale, which in many places 
has a greenish cast. In spite of the presence of much vegetable matter, 
the Darien Gatun is not lignitic like that of Chiriqui and Bocas del 
Toro. Attempts to measure the thickness of the middle ]\Iiocene of 
the Chucunaque-Tuira basin have encountered the usual difficulties, 
massive bedding in the sandstones, discontinuous outcrops in the shales, 
and numerous faults, which are difficult to evaluate and often are 
passed unseen by geologists who eontine their observations to the 
rivers. A probable maximum thickness for the Iowtt Gatun is 3,300 
to 3,t^00 feet, and for the Pucro 1,500 to 2,000 feet, but the average 
amounts for each member wxnild be somewhat less. 

The middle Miocene represents transgressive overlap in the tw^o 
lower members and off lap in the Pucro, continued in the overlying 
Chucunaque formation of late Miocene and perhaps Pliocene age. In 
the Sambii l)asin, the middle Miocene is less well knowui. Its thickness 
is estimated at 2,700 feet wdth a sandy conglomeratic limestone at the 
top, composed largely of oyster and peeten shells, ])robably corre- 
sponding to the Pucro and shales and sandstones below. There is no 
evidence that the two areas, Sambu and Tuira, were ever in commu- 
nication with each other. There w’^as no vulcanism in these areas in 
mid-Miocene time. 

In western Panama, the deposition of the middle Miocene was 
preceded and accompanied by widespread vulcanism, wdiich has left 
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a record in the form of dikes, flows, and plu^?s, as well as much tuffa- 
ceous matter included in the sediments. In addition to the marine 
beds, terrestrial deposits including a considerable amount of low- 
grade coal and lignite occur in Bocas del Toro and the Caribbean side 
of Costa Rica, and to a lesser extent in the foothills of tlie cordillera 
in Chiriqui and on Isla Muertos off the Pacific coast. In Bocas del 
Toro the coal beds are found in several of the islands off the coast, 
in the Valiente Peninsula, and in the headwaters of the Changuinola 
River, and continue in the hills on the inner side of the coastal plain 
in Costa Rica. They a])pareiitly lie in the up})er ])art of the forma- 
tion and may not he r'epreseiited by contemporaneous marine deposits 
except offsliore. 

The middle ^Miocene in western Panama has not been studied as 
closely as in ceiiti’al and eastern Panama, and is less well known. 
The formation in general carries a fauna closely related to that of 
Catiin. The mollusks have been descri])(‘d by Olsson (1922). ('"oarse 
conglomerates occur, not only at the base, but throughout tlie forma- 
tion, even at the top, where tliey are transiticnial with the Plioceme 
conglomerate: shales ai’e present but not so ])lent ifiilly as in otlier 
parts of the country. Sandy limticmlar lim(‘ston(‘s are comnion, and 
in the coastal belt coral reef limestones, usually of small diimuisions, 
occur. The larger ])ai‘t of the formation is coarse gray tuffaceous sand- 
stone derived mainly from the vmlcanics of tlie basement complex and 
the andesite fhms which form the base of the Catini in many ])laces. 
Black sand beaches, composed largely of magnetite, occur in some 
places where the Catun is furnishing most of the s(‘diment bi'ought 
down by the rivers. On Isla (^olon (Columbus Island) and Isla P>asti- 
mentos (Ih'ovision Island) the base of the Catun is a shah' (Basti- 
nientos shale) which interfingers with a coralline limestone (Minitimi 
limestone). No conglomerate is ])resent, but there is pro])ably an 
erosion interval at the base of Minitimi-Bastimentos formation. The 
underlying Conch Point shale (lower IMiocene) resembles the Basti- 
mentos shale so closely that field geologists have had great difficulty 
in separating them. Both are massive, poorly bedded, soft, gray clay 
shales, which weather so ra])idly that fresh exjmsures are rare. On 
some of the other islands and on the Valiente l^eniiisula at tlie eastern 
end of Chiriqui Lagoon, the base of the Gatun is basaltic or ande- 
sitic flows. 

The middle Miocene of Chiriqui is mostly concealed by younger 
rocks, principally by the volcanic ejecta of El Barn. An area west 
of David shows about 500 feet of section most ly sandstone, but because 
of low dips, and massive bedding, and a great deal of faulting, the 
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actual thickness present is only approximately known. Cross-bedded, 
poorly consolidated sandstones, and soft sandy shales carrying a 
considerable amount of vej?etable remains, make up the visible part 
of the section. Fossils cfollected from tlie area have not been carefully 
studied, but field workers have agreed that they are closely related 
to those of the (/anal Zone Gatun. On the Burica Peninsula, the 
Miocene is transitional with the Pliocene, and over a ran^e of some 
3,500 feet of section, foraminifera, whicli in the United States are 
consi(lei*ed diagnostic for each of the two periods, are intermingled. 
Tliis eondition apparently includes both late and middle Miocene, 
and the resulting* confusion will f)ro])al)ly not be disentangled for 
many years to come. A fauna collected fi*om various .stations in Kio 
San Bartolo, near Puerto Armuelles, and determined by W. O. Clift, 
is appended : 


Boh Vina Rp. 

BoUvina cf. arerosa CushiiKin 
Bohvina cf. ahizamnisis Cusliinan 
Bolivina iiitcrjn nvta var bicostdta 
Bohvina malkinnc 

Coryell and Ernbich 
Bohvina niavfjinata CiiRhmaii 
Biihniina in flat a Seguenza 
Buhmina puiioidvs d’Orbip^iiy 
Bull min Vila cl vga n tissim a 
(d’Orbi^ny ) 

(\in(lorhiihna iniimsa .ledlitschka 
Cassuiuhna caJifornica 
Cushman and Hui^lies 
Cassidulina cf. crassa d’Orbi£?ny 
Cihicidrs is id ro c n s i s 
C\ishman and Uenz 
hihiridcs rcfuUfcns 
Denys de Monttort 
Cihirid es s i n is tra 1 1 s 
Coryell and Rivero 
i'lhi rides sp. 

Eponidrs coryclh Palmer 
C a u d ry i n a s o I d a nen s is 
Cushman and Uenz 
iUohigcrina huUoidcs d’Orbigny 
Glohigerina concinna Reuss 
GJohigerina triloba Reuss 


Glohigerina sp. 

Glohorotaha menardh (d’Oibi^^ny ) 
Gyroidina soldo nii d'Orlrit^ny 
Marginuhna pcdiformis Ro]*nemann 
'Sonwn grateloupi (d’Orbij^ny) 

\ onion niesonense Cole 
Nonionf lla auris (d’Orhie:ny) 
yonionella niioeenira Cushman 
yonionella inioceniea var. stella 
(’ushman 

Planuhna ai iminensis d’Oi'bif^ny 
Pyrgo sp. 

(Jiiinqueloeulina laman kiana 
d’Orbigny 

Quingueloeuhna seminula Reuss 
Rotaha ealoosahatehet nsis Cole 
Robulus oblongus 
Corvell and Rivero 
Sararen a rxa aeu ta urieu la ns 
Fiehtell and Moll 
Textulana sp. 

Troehammina sp. 

Z^vigei'ina bceearii Fornasini 
Vvigerina pygmaea d’Orbigny 
Valvuhna oviedoiana d’Orbigny 
Virguhna pontoni Cushman 
Virguhna sp. 


The stream crosses outcrops of various formations from Eioeene to 
Pliocene, as can be seen from the map. 
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Upper Miocene and Pliocene 

As noted in tlie preceding paragraphs, the late Miocene and Plio- 
cene of western Panama can not at present be distinguished by the 
fossils, owing to the overlap of diagnostic s])ccics. A fauna collected 
by the writer was determined by (Joryell and Mossman (1942) as 
l^liocene. Other paleontologists, however, regard it as late Miocene, 
and a similar condition exists with regard to the Toro and Chagres 
formations of the Canal Zone and the Chucunaque formation of 
Darien. In all three cases, the formations in question overlie middle 
]\liocenc beds conformably, and with no evidence of a persistent ero- 
sion interval, although there may be small local breaks. The Chagres 
formation has been described by Jones (1950) and by Woodring 
and Thomi)son (1949). It is a shallow- water marine sandstone of 
which a limy i)hase is given member rank under the name Toro. It 
is limited to a zone 7 to 10 miles in width along the coast west of the 
Caribbean entrance to the Canal Zone. It narrow^s westward and 
apparently disai)pears at some point within the next 15 miles. Ac- 
cording to the mapping by Jones, it overlaps the Catun increas- 
ingly westward. 

In the Tuira-Chucunaque basin in eastern Panama, the youngest 
consolidated sediments are a series of sandstones and shales carrying 
a marine fauna, mainly foraminiferal. It has been correlated with 
the Charco Azul of Coiwcll and Mos.sman (1942) and is thus involved 
in the same age controversy. It overlies the Pucro sandstone of upper 
middle Miocene age ax)parently conformably, beginning with a mas- 
sive cross-bedded sandstone followed by gray foraminiferal shales, and 
at the top is again sandy. It occupies the timigh of the long narroAv 
synclinorium stretching from Chepo to and beyond the ('olombian 
border, and in central Darien occupies a low swampy area, much of 
which has been })enef)laned or baseleveled. Where outcrops occur, 
the formation is seen to have been deformed by folding and faulting, 
ax)parently prior to the peneplanation. No material of fresh volcanic 
origin has been noted. An interesting feature is a narrow band of flat 
chert pebbles near the base. Since chert is known to occur only below 
the Eocene at the base of the sedimentary column, it would seem that 
this occurrence represents erosion of a chert horizon at som('. point 
within the ^^forbidden land'' of the Cuna Indian reservation, as chert 
is not known south of Membrillo. The Chucunaque is a normal marine 
off-lap deposit, and represents the final withdrawal of the sea from 
this part of the Isthmian region. It should be noted that the forma- 
tion is not known in Darien outside the Chucunaque basin, but that 
its greatest width is at the south end of the basin, suggesting that it. 
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like the conformably underlying Pucro, once extended to and beyond 
the Colombian border. However, the paleontological correlation with 
the (^harco Azul suggests that the final connection of this arm of the 
sea may have been with the Pacific rather than the Caribbean. If 
this arm of the sea were simply cut off and left to dry up, salt and 
gypsum deposits would be expected, but have not been reported, nor 
is the fauna depauperate, so far as known. 

In Bocas del Toro and adjacent Costa Rica, upper Miocene has 
not been differentiated, but it may well be present. On the Pacific 
side of western Panama, the Charco Azul formation, considered to 
be Pliocene by Olsson (1942) and by Coryell and Mossman (1942) 
a])parently includes as much or more Miocene than Pliocene. A. J), 
Brixey, fir., in a report on foraminifera from a well drilled near 
I^uerto ArTuuclles makes the following comment: 

From the surface down to 1000 feet the foraminifera show closer affinities 
with Plioceii(» a^e (Charco Azul) than to Pleistocene species of the Armiielles 
formation. The marked absence of Miliolidae and Textularidac from 10 to 
100 feet especially would tend to support a Pliocene (Charco Azul) age for 
the upper part of the Corotu well The presence of rather abundant ValvU‘ 
lincria inftata, Bnlivina cosfata var. hicostata. Buhminella constans cf. var. 
hasifijnnatay and Bulimina denvdata also substantiate this belief. 

Due to the overlapping range of certain foraminifera species, the contact 
between the Miocene and Pliocene can not be sharply defined, either by 
changes in lithology or by the distribution of foraminifera. In addition to 
the species mentioned above which are Charco Azul types, other species 
were found which point to Pliocene strata down to at least 1900 feet. At 
1900 feet, a well-preserved large Rohulus aynrriraji^is var. grandis showed 
strong resemblance to B. amencanus cf. var. g?'a?idis which occurs in the 
Bowden formation of Jamaica. This occurrence is especially interesting be- 
cause R. amcricayius cf. grajidis was the only species more typical of the 
Atlantic-Caribbean middle Tertiary faunal zone, the other species being more 
characteristic of the Pacific coast middle Tertiary. One from the upper Mon- 
terey shale of California (Nonionvlla cf. miocenira ), was found at 1484 and 
17120-1750 feet. Since only two specimens of N mioccniva were found, there 
are two explanations for the occurrence: (a) either the form was in a section 
of reworked sediments, or (b) the range of this species is greater than origi- 
nally believed. It is significant, however, tliat A. vnocenica was the only 
typical Miocene species occurring between 1485 and 1750 feet. One of the 
shortcomings in using foraminifera for correlation studies is that quite often 
they appear as reworked specimens, having been moved by currents and/or 
waves from different ecological zones or from different horizons. 

A Mio-PIioceno age is given the section between 1900 and 5400 feet, due 
to the presence of foraminifera which were characteristic of both Pliocene 
and Miocene age sediments. Three species believed by Kew to be character- 
istic of the lower Pico formation, lower Pliocene, of California were found in 
the section between 5290 and 6300 feet. These species were Qyroidina soJdani 
var. rotundimargo, Bulimina pagoda var. hehespinata and Virgulina of. no- 
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dosa. In the same section the following Miocene forms were identified: NodO’ 
generina advena and Baggina cf. cancriformis, Nodogenerina advena, first 
recognized in the lower Mohnian, Luisian, Relizian, and Saucesian of Califor- 
nia, would indicate an upper middle to lower middle Miocene age. Baggina 
cancriformis is typical of the lower Monterey (lower Relizian and lower 
Modelo shale of Las Sauces Creek) of California. 

Definite Miocene species begin at about 5400 feet and continue to 7790 
feet where the last microfossils were encountered. These species include the 
following: Bolivina aenariensis (which first appeared in the Mio-Pliocene at 
4540 feet), Cassidulina margareta, two additional occurrences of Nodogene- 
rifia advena, UvigcrincJla cf. cahfornica, U. ohesa and VirguUna floridana. 
The last foraminifcra identified in Corotu No. 1 were a broken Bathyniphon 
sp. and a poorly preserved Bolivina sp. which were both found at 7770 feet. 
(Private report by A. D. Brixey, Jr., to Sinclair Panama Oil Co., 1949.) 


The fauna as determined by Brixey is as follows: 

Depth in Feet 




Jfzo- 



Plio 

Plw 

Mio. 

Angulogc7'ina cniguJosa Williamson 

180- 190 



Angiilogcrina cannata Cushman 

110 - Tr>o 



Angnlogerina omdcntnJis Cusliman 



(5050-6060 

A7iomalina grossei'ugosit Cumbcl 

lSO-1120 



Anoiiialina sp. 




Baggina cancj'ifo) mis Kleinpell 



5410- 5420 

Bolivina advena Cushman .. 



5410 5420 

Bolivina aenarieniss (Costa) 


4540 1550 

5120-5440 

Bolivina alafa (Seguenza) . . 

1435- 18(50 

2400-2)10 


Bolivina rostata var. bwostata 




d'Orbigny 

0 

1 

o 

3220- 5300 


Bolivina dattiana 




Coryell and Mossman .. .. 

110- 190 



Bolivina forannnata Stewart 


2000 5300 


Bolivina floridana Cushman 



5410- 5475 

Bolivina interjunvta Cushman 

0 1900 

4780 

5440 

Bolivina warginata Cushman - - 



5410-5440 

Bolivina cf pomposa 




Coryell and Mossman . . . . 

0- 120 



Bolivina cf. punctata d’Orbigny . . 



6340-6400 

Bolivina cf. simplex 




Phleger and Parker . . 



6730-6790 

Bolivina sinuata var. “B” 




Galloway and Wissler 


4790 5300 


Bolivina suhadvena var. fipissa 




Cushman 

1435-1750 



Bolivina sp 



6850-7770 

Buliniina affinis d’Orbigny . 

0- 10 



Bulimina cf. denudata 




Cushman and Parker ... . 

1235-1900 

4010-5300 


Bulimina elongata d’Orbigny 



5430-5440 
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Bulimina inflata Seguenza 

Bulimina marginata d’Orbigny 

Bulimina cf. pupoides d'Orblgny 

Bulimina pagoda Cushman 

Bulimina pagoda cf. var. hehespinata 

R. E. and K. C. Stewart 

Buliminella curta Cushman 

BuHminella curta var. basispinata 

Stewart 

Cancris cf. panamensis Natland 

Cassidulina calif ornica 

Cushman and Hughes 

Cassidulina cf. cushmam 

R. E. and K. C. Stewart 

Cassidulina mar gar eta Karrcr 

Cassidulina cf. pulchclla d’Orbigny 

Chilosfomella c::jzcki Reuss .. , 

Chilostomclla cf. ovoidca Reuss 
(Hbiridcs amcriranus (Cushman) . , . . 
Cihiridrs cf. hod get 

Cu.shman and Schenck 

Cyrlammina ranccllata P>rady .. . 

Dcntalina cf. soluta Reuss 

FAlipsolagena sp 

Kpistominn bradyi Galloway and Wissler 

Glohigcr'ina hulloidcs d’Orbigny 

(Uobigerina conglomcrata Sch wager 

(}lobigvrin(n(lcs cf. sncculifcrus Brady .. 
Globigrrinmdc*i triloba Reuss . 
(rlohoi'otalia mcnardii d’Orbigny . . 

iiuttulina sp . . 

(Tyroidctui soldauii d’Orbigny 

Cyroidena soldnnii var. rotundiynargo . 
Ifaplophragynoidcs sp. . . .. . 

Lagcna cf. sulcata 
Walker and Jacob 

Lagcna sp. “A” 

Lagcna sp. “B” 

Xodogencrina adrena 
Cushman and I.aiming 

Xodogencrina sp 

Xodosaria sp. . ... 

Nonion costifcra Cushman 

Nonion incisinn Cushman 

Nomon scapha Fichtel and Moll . . 

Nonionclla cf. miocenica Cushman ... ... 

OrbuUna univrrsa d’Orbigny 

Plonulina ay'imiiicnsis d’Orbign 5 ’' 



Depth In Feet 

PllO. 

Mio- 

Plio, 

Mio. 

110- 190 

1235-1750 

4540-4560 

6250-6260 

0-1660 

3000-5000 


190 

5290-5300 

5420 

140- 190 
1406-1416 

0 

5000 


120 

140 

5300 

5700-6390 

0- 190 

1720-1750 

1236 

5300 


1090-1100 

0 

4190-4200 

5410 5420 

5410-5420 

5300 

0 


7780 

110- 120 

1110 

5300 

6000-6350 

0 


5100 

0 


6050-6060 

5420 


5290-5300 

5290 

1306- 201 

2010 

5430-5440 

0- 10 

4990-5000 

5290 

6350 


4190 

5410-5420 

5460 

1500 

ISO 

5300 


1236 

3230 


1485-1750 

0 


5430 


3000-4200 
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Depth in Feet 


Plio. Plio. Mio. 

Plectofrondicularia ca I iforn ica 

Cushman and Stewart 4540 7730 

Pleurostomella sp 6850-6860 


Polystomella crispa Linne 0- 10 

Pyrgo ct depressa d’Orbigiiy 0- 100 

Quinqucloculina akneriana d’Orbigny 0-1416 

Quinqueloculina ohlonga Montagu 1650-1660 

Quinqucloculina scmmuda Rcuss 1720 


Quinqueloculina sp 110 5300 

Pobulus americanus var. grandis 

Cushman 1900-1910 

Rol)ulus cf. calcar Linne 6340-6350 

Rolwlus cushmani Galloway and Wisslcr ... 0 3000-3010 

Rohulus cf. sim,plcx d’Orbigny 6050-6060 

Robulus sp 5290 5420 

Rot alia sul)tcnera 

Galloway and Wissler 110- 120 

Sigmoilina tenuis Czjzek 4010-4020 

Textularia ahhrcviata d’Orbigny 2000-3010 

Tcxtularia sp 5410-5420 

Uvigerina hrunncnsis Karrcr 10- 120 

Uvigcrina cf. hispida-costata 3000-3010 

Uvigerina cf. mexicana Nuttall 5410-5420 

Uvigerina percgrina Cushman 0-10 

Uvigerina striata Schwager 110 5300 

Uvigerina striata cf. attenuafa 

Coryell and Mossman 0 5000 

Uvigerina cf. tenuistriata Reuss 5420-5430 

Uvigerinella cf. calif ornica Cushman 6340-6350 

Uvigerinclla ohesa Cushman 6000 -6060 

ValvuUneria inflata d’Orbigny 0-1416 

Valvulineria sp. (largo) . 180- 190 

Valvulinrria sp. (small) 7090-7100 

Virgulina hramlettci 

Galloway and Morrey 6050- 6060 

Virgulina cf. calif oi'nicn sis Cushman 7720 -7730 

Virgulina floridana Cushman 6850-6860 

Virgulina cf. nodosa 

II. E. and K. C. Stewart 5290-5300 

Virgulina sp . — 6340 6350 


The (liareo .\/nl is prcdominaTitly shale and siltslonc, carryincf 
plant remains and lijo^nitic scams as well as an abundant marine fauna 
of inollusks and foraminifera. The mollusks have been described by 
Olsson (1942) and the foraminifera by Coryell and Mossman (1942). 
Occasional beds are sandy or limy, but there is little true sandstone 
or limestone. The base is conglomeratic, and at the eastern side of 
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the Burica Peninsula (near Puerto Armuelles) in Rio Oorotu the 
basal conglomerate runs to 600 feet in thickness, the boulders of the 
conglomerate being almost entirely of basic igneous rocks. The con- 
glomerate thins westward and is thinnest where it lies on the basal 
complex near the west side of the peninsula. 

The Charco Azul is a strongly transgressive formation, its base 
lying on successively older formations from northeast to southwest, 
and represents an advance of the sea toward the southwest on a land 
body of unknown size, which w’'as certainly a large island and may have 
been of subcontinental dimensions, since the western limit of conti- 
nental structure in the eastern Pacific is a line running from a point 
west of Easter Island to southern Mexico (Gutenberg and Richter 
(1949), p. 27). The (yliarco Azul has never been identified on the 
mainland of Chiriqui Province, but may exist in a narrow belt along 
the coast under alluvial cover or on the islands. It would appear that 
the invasion of the sea took place northeast to southwest, suggesting 
that the sea advanced over a fault block which was sinking more 
rapidly on the northeast side. This agrees with present structure of 
the Burica Peninsula, which consists of a series of fault blocks tilted 
toward the northeast, and it indicates that such structures may exist 
far to the southwest beneath the sea (fig. 6). 

The Ck)rotu well encountered no conglomerates other than the basal 
conglomerate; but other conglomerates are found in the interior of 
tlie peninsiiln, especially to the northwest along the strike. Since the 
section is i'e])ca1ed by faulting, it is probable that some of these occur- 
rences are merely repetitions. Nevertheless the section appears thicker 
to the northwest and the poilion ])etween the Eocene limestone and 
the first conglomerate above Ihe l)asal one has been differentiated on 
the maj) fj>l. I. and fig. 6) as middle IMiocene and giving the tentative 
name of tlie J.a Vaca formation. It is l)elieved to be the ecpiivalent 
of the ]>art of the ('liarco Azul below 5,400 feet in Brixeys di\ision, 
where the middle ]\Iio('<‘ne \\ould have only member status. 

In tlie (ku'otu well, 7,785 feet of sediments was encountered. The 
field work indicated that aliout 1,100 feet of the formation had been 
removed by erosion at the well site, making a total of 8,885 feet, a 
figure I’cduced In the fact that the dipmeter readings indicated dijis 
of 8° to 20^^ at various j>oints in the hole. Allowing for this reduc- 
tion, the total thickness of the formatioji would be between 8,000 and 
8,500 feet, probably neai’er the latter. Of this thickness about 2,700 
feet would be undisputed Pliocene, 3,500 feet Mio-Pliocene, and 2,300 
feet undisputed Miocene. All paleontologists who have worked on the 
Charco Azul faiuia have noted the moderately deej) to deep-water 
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character of the fossils. This is also borne out by the lack of coarse 
sediments, except at the base. 

On the Caribbean side, the Pliocene is represented by a group of 
coarse sandstones and soft shales near Puerto Limon, Costa Rica, 
from which Gabb (1881) described a molluscan fauna; and by the 
boulder conglomerates of the Talamanea valley and adjacent regions 
in Bocas del Toro and Costa Rica. Olsson (1922) has noted the pres- 
ence of interbedded thin blue clays among those conglomerates, carry- 
ing a small fresh-water fauna. On the northwest coast of Columbus 
Island, Bocas del Toro, Pliocene coral-reef limestones with inter- 
bedded bands of marly shale have been found in small outcrops 
[Olsson (1922)]. 

Pleistocene 

The Pleistocene of central Panama, identified only in the Canal 
Zone, consists of muds along the coast cast of Colon and in Limon 
Bay; it is also found in borings in the northern ])art of the ( -anal Zone. 
They are littoral and swamp deposits. They have been dcscrib(Hl by 
MacDonald (1919), Woodring and Thompson (1949), and dones 
(1950). 

Pleistocene has not been recognized in eastern Panama, although 
no doubt present over large areas. In western Panama a group of 
soft clays with layers of sand, outcrops in Rio Rabo de Puerco and 
Monte Verde ravine near Puerto Armuelles. In Ral)o dc Puerco a 
conglomerate forms the base of the formation. The total thickness 
is unknown, Imt apparently exceeds 600 feet. The U])})er part of the 
formation lies offshore or beneath the alluvium to the east. The base of 
the formation is found inland up to elevations of 100 feet or more above 
sea level. From these beds Olsson (1942) has identified 113 species. 


Recent 

Recent deposits consist of stream deposits or outwash from vol- 
canic elastics or other unconsolidated rocks. For the most part they 
occur on the flood i)lains of streams or along the coast or in swcimpy 
areas or pocket valleys such as the Talamanea Valley, close to steep 
mountain slopes. In such localities they often form boulder and 
gravel fans, but in general they are sands, silts, or muds, and are 
flat or with gentle slopes. 


STRUCTURE 


Central America from Salvador to northern Costa Rica, including 
e^istcrn Honduras, Nicaragua, and northern Costa Rica, is here con- 
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siderod to form the western end of the Cari])})ean arc, of which the 
other visible features are Ihe (irealer Antilles and Lesser Antilles, 
which a]*e se})arated from northern South America by the (Jari])hean 
l)asin, an arcuate sulmiarine deyn-ession with a maximum depth of 
soinetliin^ over 0,000 t'athoms. The Caribbean are is considered by man\ 
^’oolo^ists and yzeophysicists 1o be a typical r(‘ present at ive of the Paeilie 
island ar(‘s, the reatui‘(*s of whi('h have been set forth ])y (Tutcn])er^ 
and liiehler (1040), as follows: 

on the com ex side of the arc 
A— An oceanic trench 

B— A nanow belt ot shallow earthquakes and nej^ative gravity anoma- 
lies, on the conca^^‘ side ol the trench This belt frequently rises 
in a ridjie, which may enicrae into small nonvolcanic islands 
C — A licit ol niaximuin positive Rravity anomalic's. witli eaithquakes, 
trequeiitly largi', at dtqiths iK‘ar (10 km 
I)-- 'rhe i)rinci])al slnictuial arc* of late (hadaceoiis or Tertiary aj^e with 
active or recent Iv extinct volcanoes Shocks at depths of the 
order ol inp kin, Gravitv anomalies decrcasmi?. 

E --A second stiaictural arc Vulcanisni older and usually in a late 
staee Shocks at dejiths of 200-300 km. 

F -A l)(0t of shocks at de])ths of 300-700 km 
Dc'tails vary widely 1 r om ree;ion to rt'^ion , often one or more features 
are ixiorly re])reseiit(Ml or unknown. 

When these IVntun's arc (Munliincd in a diagrammatic .sod ion, ihey 
siuj:t;’(‘st that a tA])ical island arc is und<‘rlaiii liy a sloyiimr fault ])lano 
or 70110 of fault pianos v\hi(*h (‘inoru’c's at tho ocoanio tronoh and difis 
towai'd tlio (‘onoavo sido of tho arc*. The moidiatiism has laxm dos(*rib(‘d 
by Thmioff ( P14!M, tin' activating* a^ont boiinj: tin* donso (K'oanit* lilook 
iiinh'rt hrusi iiii> tlio liuhlop <*ontin(‘ntal Iilock. Tho Lariblioan arc at 
itf; nortluM’n front ])r('son1s the trein'h, tin* Ix'lt of no^ativo anomalies, 
tho sliallow shocks, and a bt'lt of maximmii ]>ositivo anomalies, but 
uo adi\(* \oloano('s. At its (‘astoi'U cud, tho Lc'ssor Autillos, it presents 
a treuK'h (not doi'p), a bolt of no<iativ(‘ anoinalit's, and a bolt of active 
voloaiKX's. .\t its vvostorn ('iid, Poiilral Anu'rica, is a tronoh (do])th, 
4,00(1 fatliomsl, a b(*lt of shallow shocks, a b<‘lt of a('tiv(* voh*ano('s, and 
a b(‘lt of iiitornn'diato sho(*ks. Tho l\pi(*al uravity anoinalios may ex- 
ist, l)ut are unknown. Tho.so conditions extend from ?>alvador to 
northoru Lostn l?i(*a, Imt in soutln'rn dosta Ivioa and Ikuiania there are 
now and eon fusing’ factors. 

There are no aetivt' volcanoes in Panama, althouuh there was vol- 
canic activitA from the Loeene to tin* lMeisto(*eiie. (Iravity anomalies 
have not been reeoi’ded. Tho convexity of the stiaietural and topo- 
trraphie forms is mainly toward tlio daribbeaii are, ratliei* than away 
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from it, as at other points in its perimeter; but there is evidence of 
local convexity to the southwest. The ends of the northeastwardly 
convex arcs appear to extend to the southwest as submarine swells 
across the floor of the Pacific into a region described by Gutenberg and 
Richter (1949) as of continental structure, although at present sub- 
merged. The northeastwardly convex arcs are cut by a series of radial 
arcuate faults convex to the west. When these faults are projected 
north and northeast across the Caribbean basin they appear to border 
topographic swells and troughs. With these facts in mind, we may 
take up the consideration of local structure. 

Eastern Panama 

Central and eastern Panama show a series of concentric structural 
arcs, convex to the north, cut by a series of trans-isthmian faults which 
intersect the concentric structures radially (fig. 4). The northernmost 
of these structural arcs forms the continental divide from the Colom- 
bian boundary to a point a few miles east of the Canal Zone. The 
core of the divide is the basement complex. Over much of its length, 
its outer (northeast) flank lies in the territory of the Cuiia Indians, 
whose attitude toward strangers prevents geologic field work in their 
territory except under military protection. In 1S70, the Sel fridge 
expedition crossed from Caledonia Bay to tlie Chuciiiiaque Ri\'er, 
under such protection, and the mineralogist of tlie expedition, Carson 
(1874), reported sandstone on the outer (northeastern) flank of tlie 
ridge. In 1947, geologists in the service of the War I)c[)artment 
crossed on the same route, and while no report has been ]niblished 
of their work, the writer has been informed that Carson’s observalion 
was verified. The writer has flown over this stretch of coast several 
times, he has walked across the Isihmus from Chepo to the Thilf of 
San Bias, and he has studied the air photographs. Over considerable 
stretches, tlie continental divide is paralleled on the outer (northeast) 
side by a series of low ridges, such as would be formed by tilted sedi- 
mentary strata. On the southwestern side of the divide the sedimen- 
tary rocks dip away from the divide at fairly low angles. The 
impression gained by the writer is that the continental divide is an 
asymmetric anticline with the steej) side towai’d the Caribbean. About 
halfway between Nombre Dios and Punta San Bias, on the Caribbean 
coast, coarse sandstones of unknown age stand on edge striking hl-W. 
— Schuchert (1935). 

From the head of the Gulf of San Bias westward, the rocks on the 
north side of the divide belong to the basement complex, until the 
Madden basin is reached, where the divide is seen to be the escarp- 
ment forming the south limit of the Madden graben. The fact that 





64 


CALIFORNIA ACADEMY OF SCIENCES [Oc. Papers 


the divide is here paralleled by a fault on Ihc north side suf?gests 
that it may be so paralleled for much more of its lcn<?th. 

The continental divide east of Thepo is paralleled to the south by 
another ip:neous rid«:e whieli forms the divide between tlie Bayano 
River basin and the Pacific. The rocks on the south side of the latter 
ridge arc Oligocene shales dip])ing southwest at low angles toward 
tlic Pacific, where seen by the writer on Rio IMsiga and Rio Cliiman. 
The rocks of the nortlieast side arc also sediments, but their attitude 
is unknown. The ridge appears to be anticlinal. 

In central Darien l^rovince, the structural situation is quite differ- 
ent. In the area west of the structural trougli occupied by the Tuira 
and riiucunaque rivers, is a grouj) of tiglitly folded asymmetric anti- 
clines, with theij- steep sides facing west and in sevei'al cast's bordered 
])y thi'ust faults dii)ping east. Of tins grouj), the largest is the IMrri 
antitdiue, which se])arates the l)asin of the ui>]hu* Tuira from the basin 
of the Balsa. Tlie coi’e of the anticline is the bast'iuent conij^lex, from 
which the sediments dij) to the southeast at low angles on Iht' east 
side; tliey stand on edge on the west side, whk*h is cut off by a thrust 
fault, striking about N. 20 ^ E. (F. 0, fig 4). The angh' of dip of the 
thrust fault is a]>j)ai'ently high (structure section A-A). 

North of this and w(‘st of the Ohucunaque River lies a c()ns])i(‘uous 
ridge, which is also the core of an asymmeti’ic fold, 1h(‘ Sanson anti- 
cline, \vhi(4i consists of vej*tical Oligoccne and lOocene strata on the 
west flank and the same formations j)lus the I\Iiocene on the (‘ast flank, 
di])ping east at angh's of 5'' to db'h TJie fold is cut off at its w(‘ste]*n 
foot by a thrust, fault, striking N. 25^ W., and a drag fold on its 
eastern ilank is cut off by a ])arallel fault (structure s(‘ctiou B*B). 
From the Sanson anticline to the estuary of the Rio Sabaiia only 
some very sketchy reconnaissance notes are available. The rocks are 
apj)arently Oligocene and Eocene, tightly fohh'd and faulted and 
standing at stcej) angles mostly from GO'" to bC. The outcro])s are 
se])ai*a1ed by swam])y areas, as the entii*e region has l)een de('.ply 
eroded, mucli of it based le\el(Ml. It a])])ears that the outcroj)s re])ri‘- 
sent ])ortions of tight asymmetric folds, striking N. 25 ’ AV., j)ushed 
toward the west. The air view and air j)hotogra])hs su])])ort this 
im])ression. 

(Crossing the Itio Sabana and ascending its tributaiy from the 
west, Quebrada Ta)S Nunos, the Aquaqua black shale (early Miocene) 
a})pears standing on (‘dge or di])])ing steeply to the west near the Sa- 
bana, follow(‘d ])y vertical Oligocene and Eocene sti'aia with a variety 

Figure H Structure sc'ctions See fip:nre 4 for the location of tliese sec- 
tions See piates I, JI, and III for an explanation of the syinhols used to rep- 
resent the formations shown here. 
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of strikes of which N. 25° W. to N. 30° W. are the most common. Some- 
thing over 4,800 feet of Oligocene and Eocene limestones and shales 
with interbedded volcanics is exposed before reaching the crest of 
the divide between Ilio Sabana and Kio Cncunati drainage. Here the 
strata flatten out and on the west side dip at low angles toward the 
Cncunati. On the west side of the Oucnnati valley this low-dipping 
westward inclined Eocene is cut off by a cliff of basement andesite. 
The contact is apparently a thrust fault (P. 8), or series of thrust 
faults dipping west at a liigli angle (structure section C-C), (F. 8, 
fig. 4). The section between the Sanson and the Cncunati is one of 
the mostly tightly compressed and intricately faulted areas between 
Lake Nicaragua and the Atrato Eiver, fronted on each side by an 
advancing overthrust and broken into a mass of squeeze blocks which 
would be almost impossible to map in detail. The soft Oligo-Miocene 
shales are so incompetent that a section 3,000 to 4,000 feet thick may 
be squeezed down to 1,000 to 2,000 feet and the fault breccia of the 
competent limestones, cherts, and tuffs crowded into this from each 
side. Much of the area has been baselevelcd by erosion, and is now 
a swamp barely above the level of high tide. In these portions, the 
structure is, of course, unknown. However, the Cucunati fault zone 
can be traced across the Isthmus. The writer has visited it as far 
north as the head of the Kio Sabana where the soft brown Gatun 
sandstones stand on edge striking N. 25° E. The fault zone crosses the 
Chucunaque in the ‘^forbidden land’' of the Curia Indians, but from 
the air a conspicuous bulge of the mountains of the continental divide 
can be seen crowding southwest and narrowing the sedimentary valley 
of the Chucunaque by several miles. In spite of this narrowing and 
crowding, no conspicuous ridge marks the divide between the heads 
of the Artigarti (Chucunaque drainage) and the Cahasas (Bayano 
drainage). The writer has fiown repeatedly over this area in a small 
airplane at an altitude of 800-000 feet, and neither he nor the pilot of 
the plane could detect the divide between Bayano and Chucunaque 
drainages. The region has been peneplaned and both streams are mean- 
dering in such an intricately interlaced pattern that in many places 
it was hard to tell whether the drainage was to the north or south. 
This peneplanation must have taken place after the fault movement 
had ceased, indicating that the stresses which caused the faulting had 
ceased before the end of I^leistocene time, and probably considerably 
earlier. 

Figure 6. Structure sections (continued). See figure 4 for the location of 
these sections. Structure sections and H-II should be joined to form the 

complete cross section; Canazas is on the Caribbean half; Rio Negro is on the 
Pacific half. See plates I, II, and III for an explanation of the symbols used 
to represent the tormations shown here. 
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The southern part ot‘ the Cueunali fault zone appears to ])ass 
throuj»*h San Mi^aiel Hay and across tiie continental shelf, and from 
tlie ed.u’e of the continental slielf to turn south into the head of the 
li/lOO-fatlioi]] trench A\hich jiai'allels the coast of noi’thwestei’n (\)lom- 
))ia and Ecuador. TJie cm*ve of (hiracliine Ht)int from northwest to 
northeast su^i>ests that there has l)een a strike sli]) alon^^ the fault, the 
cast side moving south, and the west side to the north. This strike 
slip, however, is only ])ai’t of the movement. The (nerthrust from 
the nortliwest, or iindertlirust from the southeast, was e\idently th(‘ 
first and ma.joi’ moveinent, and the present arra?if]:(‘ment ()f tlie out- 
cro])s is the net result of repeated movcanents, not all in the saim^ 
direction. 

The]>ara]lel Piiaa fault (E. 0, fisx. 4), 4r) miles to the east, also shows 
some indication of a sti'ike slip, the east side moving’ south as in the 
Eueunati fault. It is i)ossil)le that tliis ap])arent strike sli]) may hv 
actually a se('ondary effect of the thiaist. The Pi»‘ri fault is traei'able 
into the (Jatun outcrop at the ]K)int wdiere it crosses T?io Tuii’a about a 
mile east of Ib'al, ])u1 is l(\ss evident in tiu' Puci*o and still less in the 
( 'liii(‘iina(iue, indicating that its main movement took pla<*(‘ in (latum 
time. 

West of the Pirri anticlijie the valley of tin* Itio Halsa is filled in 
its low^er lialf by allinium o\er folded T(‘rtiary sedinumts, mostlx 
Eocene. npjX'r half of the vallex is ocMMipied by iuiusnis rocks of 
the basenumt com[)le\. West of the Halsa \alh‘y, an ai*ea of basement 
rocks s(‘f)a rates it fi‘om the ^>ambu valley. Tli(‘se basement ]‘o(‘ks con- 
taiji small infault ed a]*(‘as of lMK*ene linuxstoiu' .\t the w('st of 

this block, the basement i*ocks are tei-minated by a fault strikin*^ 
N. 80^ W., formino: the east side of the Sambu valhw, wdii(*h is filled 
w'itli Tertiary sediments di])pin‘»‘ east at low anu’h's, and betwasui this 
sedimentary aiva and the sea is another arc'a of bascaiumt com]>lex, 
terminated at the coast by anothei* fault. At int(‘rvals aloni>’ the (*oast 
()li<»ocen(‘-Mio(‘(‘ne shales a])])('ar, standinji^ on ed,i)(‘ (structure sts*- 
tion A-A). 

The stru(*t u](‘. of Darien south of San ]\Iii 2 ’nel ibay and w^est of the 
Tuira, tJius appears as a seri(‘s of thi-ee fault blo(*ks tilted towsard the 
east and cut off on tluur western ed”:es by faults. One of these blocks, 
the Ibri’i block, is known to be an asMnm(‘trie antiidine with its w'cst- 
ern flank vertical or overturned. It is lielieved that, tlie two blocks 
W'ost of it ai’o of th(' same ty[>c more deeply eroded, and that the faults 
wdiich eut tluau off at their western edj>es are ste(‘[) an^lc thrusts dip- 
ping: east. Jt is believed, also that these faults are s])linter faults 
from the Pucunati fault zone. 
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Tlie c'OTitiiientnl divide is believed to l)e i\n asynimetrie anticline 
with tlie stec]) side toward the east. The fact lliat it is a])|)arently off- 
set where intersected by the tran.sistlnnian Faiilts indicates that tliere 
has been movenn'iit on these faults since tlie anticline was foriiH'd. 
Jlowevei*, late ]\Iio('(‘ne sediments are not nmcli affected by these faults 

An intei*(‘s1 structural feature of ea.stern Darien is a series of 
small anti(‘linal nos(\s in eclielon alonj? the east side of the DhucumKiue- 
^ruii*a basin. Th(\v extemd in a NIv-SW. direction and ar(‘ slightly 
ar(‘uate, con\ex toward the southeast. On the oj)posite side of the 
basin, a similai* anticlinal nose bi’amdies from the Sanson anticline 
on a \K -SW. sirilu*. DaiHier south, a drau’ fold rjsin<^‘ on tlu' eastern 
flank of the Dina a7iti(*line near the villau'e of Aruza, stiak(*s fu'st north 
and then northwc'st, (U’ossinu- the Tuira lki\er about a mile east of 
the \ illa^e of l^ino<j:ana and continuinpr across tlie basin on a X (>5 ' E. 
st rik(\ 

Dai'ien dis]>lays little siasmic ac'tivity. f}utenber<x and Iiichter 
(11)1!)) list onl\ foiu' e])i(*(mte]*s, one of which X.-TS ' \V ) lies near 
t h(‘ ruciniati iault near the Caribbean coast. This sho(dv is descaabed 
by Kirk])at i‘i(‘k ( i as th(‘ “most ])i*onounced shock of instrument 
ret'ord at Dalhoa It was felt ^(aierally throag'hout the Ib‘public." 
Cutenber”' and Kichter list it as of intermediate depth and of ma^aii- 
tiide 7.12. AnoHuu’ heavy shock, of which there is apparently no instiai- 
imait I'ci'ord, took place on Se])t ember 7, 1^82, in wdiich the Cathedral 
in Panama Cit\, and s(weral other buildin^rs suffered some injury. 
Pai’t of the old mnnici})al buildina’ fell and the Panama railroad suf- 
fered .sonic damau(\ This shock is believed to have oiap^inated oft' the 
San Bias coast, as Mr. Fred McKim (PH7) was told in Ph'h) by one 
of the old<‘.st Indians that in his boyhood a j’reat waive swe])t over tlie 
island on whicdi Ik^ li\e<l, destroyiim’ all the houses and causinii: some 
loss of life I'his is the only re('ord of a tsunami east of the (Tinal 
ZoiK', and is Ix'licM'd to indi(*ate a moveiiKuit of tlie .sea bottom in or 
near the Culf of San Bias 

Ci:NTK\n PvNAMA 

The next important ti*ansisthmian fault zone is in and adjacent to 
the Canal Zone; it is pi’obably the fundamental reason the (‘anal is 
wdier(' it is. There are a])])arently several of tluvse transisthmian faults 
in a belt crossing tlu* isthmus and emer^aim' between Xombre Dios and 
Kio Indio on the Cai'ibbean side and betwTon Old Panama and San 
Carlos on the Pacific side. They are in .some cases arcuate, convex to 
the w'est, and vary in strike from N. 20" E. to N. JIO" AV., crossing the 
continental divide in most cases on a nearly N.-S. strike. The divide 
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itself in this region is almost entirely in extrusive igneous rock in 
which structure is difficult to detect. The rocks are believed to be 
mostly Oligocene and Miocene; and are bordered on the north by late 
Oligocene and Miocene sediments dii)ping north in the region west 
of the Canal. On the Pacific side clastic volcanies of ])ro])able Miocene 
age dip toward the sea, where dip can be seen. Cravity determina- 
tions by Wuenschel, reported by Jones (1950) sliowed the highest posi- 
tive anomalies on the basement complex east of the Zone, and increas- 
ingly negative anomalies westward as far as Chorrera, which Jones 
interprets to mean that these areas are underlain by lighter Tertiary 
rocks, and that ''the Tertiary cover over the Pre-Tertiary basement is 
thicker toward Chorrera. The isogals strike E.-W.” Jones also indi- 
cates the Chorrera basalt is of uppermost lower Miocene age, implying 
that the thickening of the Tertiary section must be in the lower Mio- 
cene, Oligocene, or Eocene, The continental divide is about seven miles 
north of Chorrera and runs N. 70° E., so that the E.-W. isogals are 
nearly parallel to it. This would indicate that the divide is anticlinal, 
with the sediments thickening seaward on the Pacific side, as well as 
on the Atlantic. 

The Caribbean ends of several of the transisthmian faults are indi- 
cated on Jones’ map (1950), the principal one passing through Limon 
Bay, along the west shore of Oatiin Lake for a])out eight miles, crossing 
the lake and entering Trinidad River south of the lake. It apparently 
controls the course of the Trinidad to the continental divide following 
an arcuate course, convex to the west. Immediately east of it, the con- 
tinental divide parallels it in a general N.-S, direction for some fifteen 
miles, almost at right angles to its normal N. 70° E. course. It seems 
unlikely that this 15-mile right-angle shift of the continental divide 
resulted from strike slip along the fault, but, the faulting undoubtedly 
controls its location. South of the divide the fault enters the granite 
of the Campana area, which is cut by Ihree deep parallel valleys 
(beautifully shown on the air jfiiotographs), one of which leads di- 
rectly up to the notch at the head of Rio Trinidnd, and is undoubtedly 
due to the continuation of the fault on a S. 30° E. strike, which carries 
it out to sea just west of Clianie. A continuation of the strike across 
the continental shelf leads directly to the notch in the edge of the 
shelf south and west of the Pearl Islands, and to the head of the 
trench paralleling the coast of northwestern Colombia. 

An interesting fault valley (F. 6) parallel to that just described 
is occupied by the Boqueron River north of Madden Lake. It is in 
fact a narrow graben striking N. 20° E. across the basement complex, 
and is of i)articular interest because it contains the only manganese 
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deposit in Panama which has been worked at a profit. Tliis deposit 
has been described by Sears (1919), who says it occurs in a sedimen- 
tary complex of shales, sandstones, and limestones, which he does not 
identify as to a^e, but says they are older than the sediments out- 
cropping downstream, which are late Eocene. They occur in the 
valley of the Eio Diablo, the tributary of the Boqueron nearest its 
head. The sediments show such a confusion of dips and strikes that 
Sears was unable to determine their sequence. The faults bordering 
this graben can be seen in the Eocene limestone and basement com- 
plex at the head of Madden Lake. 

Other NE.-SW. faults can be seen in the Madden Lake basin and a 
very prominent set of parallel faults striking N. 70° E.-S. 70° W. 
intersect them, outlining opposite sides of the depressed fault block 
occupied by Madden Lake. This last set of faults is very persistent. 
They apparently extend eastward to the Caribbean, where they out- 
line the Gulf of San Bias, and Jones (1950) shows some of them 
extending west to the edge of his map, south of the middle of Oatun 
Lake. Some of them extend across the Eio Indio coal fields as shown 
in the figure, where they intersect a group of N.-S. faults. The regional 
dip is of the order of 10° or less, but where the coal is intersected by 
the faults, the dips are from 40° to 60°. A dike on one of the N.-S. 
faults is intersected by two of the N. 70° E. faults, and the ends of 
the dike twisted east at the south end and west at the north end. 
Strike slip is shown by these ends of the dike and by the correspond- 
ing shifts of the coal bed. The indicated movement is left lateral. In 
the Boqueron manganese deposit the only dip recorded by Sears (1919) 
is one in which the limestone is standing on edge striking N. 70° E., 
obviously on one of the series of N. 70° E, faults. 

Still farther west, the N. 70° E. series of faults reappear along 
the north flank of the continental divide, where they arc shown in 
the structure section by ITershey (1901) (reproduced with slight modi- 
fications in structure section II-II). At the heads of Eio San Pablo, 
Eio Cobre, and Eio Ta])asara, a .series of parallel arcuate valleys con- 
vex to the northwest apparently mark the position of a series of splin- 
ter faults along the northwestern edge of the central Panama arcuate 
structural system. 

The group of arcuate faults along the ui)per Tabasara, Cobre, and 
San Pablo rivers and their branches has attracted some attention as 
the locus of copper prospecting in Panama. The coi)per occurs as hnv- 
grade sulphide ores carrying gold (Eiddell (1927)). 

The continental divide in central Panama west of the head of Eio 
Indio follows close to the north rim of El Valle volcano, and its south 
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flank for some miles is concealed by the ejecta from that crater. 
About 20 miles to tlie west, near the village of La Pintada, andesite 
flows di]>|)ing to the northwest are overlain to the south l)y j’hyolite 
flows and tuffs dipping south at a low angle. The northwest dij) of 
the andesites can lie seen along the edge of the hills bordering the 
west edge of the ])lain which extends from Penonome southward to 
the coast. The Pan-American Jlighway from Penonome to Nata. fol- 
lows a course ap])roximately parallel to and a little southeast of an 
arcuate anticlinal axis, on the northwest side of which the andesite 
flow\s di]) to the northwest, while on the southeast side the rhyolite 
flow's dip to the southeast. This axis appears to lie the continuation 
of the anticlinal axis which forms the continental divide east of La 
Pintada. It can no longer be folhnved after entering the coastal plain 
a few miles north of Aguadulce, but on cro.ssing the plain in a south- 
westerly direction it can be picked up again. At Pesc, Oligocene cal- 
careous shales dij) northeast, wdiile about seven miles to the west near 
Ocu they lie nearly flat ap])arently on the anti(dinal axis, and fartluM* 
west near the head of Moiitijo Bay tliev di]) nortlmtvsl. South of Pesf* 
in the vicinity of IMacaracas, the di]) of the Dligoceiie and Miocene 
changes from northeast to ea.st and to soutlu^ast as one goes south 
(doukowsky and Clerc (1900) ). It apjiears that an anticlinal axis lain- 



Figure 7 Fault pattern — Rio Indio coalfield. 
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ning NE.-SW. tliroii^^h Ocn continues southwest to the coast at some 
point east of Ihnita Mariato and west of Morro Puercos. The ^^rcater 
part of this region is ])aseinent coin])lex bordered on the west ])y a 
narrow band of Eocene and Olifroceme sediments alonj:? tlie east shore 
of Montijo Bay, and on the cast ])y the Eocene and 01i,"oecne of the 
Tonosi valJey. The Tertiary sediments curve round tlie nose of the 
igneous nortlieast of Ocu, and near Las Tablas can be seen to dip 
underneath anothei* ])and of andesite flows wliich border tlie east coast 
of the Aziiero Peninsula. These andesites are l)e]icved to be a j)art of 
the same ^rouf) of flows as those wdiieh a]>])ear w^st of tin* road from 
Penonome to Nat a. 

AVliether the anticlinal axis descrilied above was originally con- 
tinuous with tiie one evtendini^ southwest from lia Pintada is not 
known. At any rate they are se])arated by a t ransistlimian fault (P. 4, 
fiij:. 4) sti-ikini»‘ \. 4‘J' AV., which can be clearly s(‘en from the air or on 
tli(‘ air ])liotouraphs, although iliffi(*ult to Irai-e on the ^I'ound as it 
traverses a low flat rc'uion of sw’am]>s and (*oas1al ])lain from Au'ua- 
dulc(‘ south. To 1h(‘ noj'th it cuts across the isthmus in a rcLi'ion entin'iy 
i^iK'OUs Its (‘oiuNC to the south can be lo(*ated by a su(»cession of dikes, 
shifted stream ('oui*s(‘s, and .small linear depressions, on the eastern 
coast of the Azuero Pmiinsula: and where its extension crosses the 
('d^e of the continental slu'lf, it is marked by a deep reentrant as far 
as the 1,000-fatliom isobath, luit can not be trac(‘d farther. Whether 
this fault lielonii’s to the same s\stem as the ai'cuate transisthmian 
faults fart luu* east is not ap])arent. 

The anti(4inal, descrilxsl above, wlii(4i occupies the w'(‘st side of 
the .Vziu'ro Pcminsula is cut by a ^reat numbio* of faults, only a few of 
which are shown on the maj). The commonest strikes are fi'om N. -o ' 
W. to N oo'’ AV., l)iit there also are numerous others on various 
strikes. ''J'lie writm* is ind(‘bted to Dr. E. H. Dunn of lla\erford Doi- 
le< 2 :e fo]‘ lh(^ folhnviim’ n(a(‘s on a i‘(‘u’ion on whic'li there is practi(*ally 
no other information. 1 1 is letter reails: 

I have liad my roiks determined at tlie Uryn Mawi* (Uuilos^ieal l.iboratorv, 
and this is about wdiat I have to leport 

We went pretty m‘ai’l\ strair.bt south along Oeii. Las Minas, and thence 
south along the divide. At first this was pretts straight and we didn’t havt' 
to cross much w^ater, hut later it liegaii to swing \(‘ry widely 

1 At Oeii sedimentary io<d<s wmu’o exposed, lying almost horizontally. 
The terrain is pretty flat and it is savanna country. Altitude .‘hiO. 

2. W(' got into hills helore W’e u‘a<*hed the Pai-ila River At the river 
sedimentarii's wen' exposed. 1\ ing nearly vertically with an E -W stiike 
Altitude about 300. 

3. Around Las Minas wo saw quite a hit of manganese ore and of course 
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there was a gold mine there once, with pretty old workings but I imagine 
there is plenty of dope on that. 

4. Rock was exposed in the bed of the Quebrada Piedra, some 20 miles 
south of Las Minas. This stream was said by Davies to enter the La Villa 
(the river which forms the border between Herrera and Los Santos). This 
was andesite at an altitude of about 1,500. 

5. North face of Mangillo partial section. Altitude about 2,500 to 3,000. 
Bottom (Davies saw this, I didn't), sedimentaries dip 50® W., strike N.-S., 
then andesite (I saw this and have a piece), on top of the andesite sedimen- 
taries, limestones and shale, dip 30® S., strike E.-W. (I have some of this). 
This was exposed in the bed of a small stream running north to Queb. 
Pledra. There is no doubt of the sedimentaries on top of the andesite. Ex- 
posed on the top of Mangillo was some andesite, thus andesite both above 
(since the top was south of the stream exposure) and below the sedimentaries 
I saw, and if Davies is right, and I see no reason why not, you have from 
bottom up, andesite, sedimentary strike N.-S., andesite, sedimentary strike 
E.-W., andesite. 

6. Going south from Mangillo, on side of a long ridge, at head of a small 
stream, rhyolite was exposed at about 2,000. Stream tributary to Rio Quebro. 

7. At Dos Bocas, 375 feet where the Quebro really starts as a combina- 
tion of a big stream coming from the west and another coming from the east 
(the one from the west rises on Cerro Negrito and is mapped as running 
west) there were many granite boulders in both branches, obviously coming 
from somewhere upstream. Alluvial gold was present. 

8. The exposed rock at this place, forming the walls of the canyon, was a 
smooth green serpentine. 

From Las Minas .south, we crossed east-west ridges in the following order: 
Penalosa, Buenavista, Jacinto, Piedra de Tigre, Macaracito, Mangillo. We had 
to cross the head of a small w^est-flowdng stream (tributary to Negro-Mariato) 
to reach Macaracito, which ridge was said to run down to Macaracas. We 
had to go down pretty far and cross a larger east-flowdng stream (tributary to 
Lavilla) to get to Mangillo. Beyond Mangillo w^e had to go dowm to 375 feet 
and hit the canyon of the west-flowing Quebro. 

Prom the situation at the Parita, and on the north slope of Mangillo, it 
looks to me that these ridges are structural and based on titled (folded ?) 
sedimentaries, interspersed with volcanics and based on intrusives. 

Davies says that the serpentine at Dos Bocas (wdiich he called dunite) is 
exposed in Cerro Negritos near the wrest coast. 

At any rate, there are tilted sedimentaries in the very middle of the penin- 
sula at 2,500 feet. 

The rock exposed on top of Cacaranao, 3,300, looked like the rock on top 
of Mangillo (andesite). 

Dunn's notes on serpentine and dunite are of particular interest, 
in view of Hess’s theory of the relation between serpentinized basic 
rocks and the course of old island arcs. 

The eastern half of the Azuero Peninsula is also occupied by an 
anticlinal axis, arcnnxte and convex to the noilhwest. In the axial region, 
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granite is exposed, with heavy basic igneous rocks to the cast. Tt is 
bordered on the west by the Tonosi valley Eocene which is connected 
with the Tertiaries to the north by a narrow corridor of Oligocenc and 
Miocene in the region of Macaracas. This sedimentary band is over- 
lapped in the southeast by volcanics partly from Cerro Qucma, which 
MacDonald (1937) considers a Pleistocene volcano. 

The continental divide west of La Pintada is not anticlinal, but 
apparently consists of a series of fault slices striking NW.-SE. cutting 
the andesite flows and dikes at the top of the Oligocene-Miocene se- 
quence which farther southwest is interbedded with sediments of that 
age. The orientation of stream courses is interesting. The rocks on 
both sides of the divide are igneous, those on the north being granite, 
syenite, and andesite in the region of Mineral and to the west, and 
on the south side the andesite flows mentioned above. Seen from the 
air, the north side is a scries of precipitous ridges, separated by deep 
narrow canj^ons, wliich instead of running straight to the sea as might 
be expected in a region of igneous rocks of great relief close to the 
sea, form a parallel scries at an acute angle to the sea on a strike of 
about N. 45° W. They appear to be caused by parallel faulting. 
Soutli of the divide the streams run in courses S. 70° W. ])arallel to 
the divide and gradually curve more to the south in their lower part. 
Some sharp changes in tlie course of the divide are probably due to 
faulting. IIowe\er, the region has not been studied, and although 
there has l)een a good deal of mining going on ever since the Spanish 
conquest, tiiere an^ few references in the litei’ature to regional struc- 
tur, aside from Ilersliey (1901) and Wagner (1862). Taylor (1852), 
however, indicates that the rocks show stratification, and refers to 
“porphyroid, ])yritous, ferruginous, granitoid trap,’’ and on his maj) 
show's tlie contact of por])hyry and trap running about N. 85"' E. near 
the mouth of l^io Escrilianos near Belen, and shows the strike of the 
gold-l)earing quartz veins as parallel to it, suggesting that there may 
be a fault system causing the structure. Tn view of the fact that 
granite and s\enite, mentioned l)y AVagiier (1862) and Ilershey (1901) 
in the coastal region near IVlineral, arc considered by all the geologists 
with the exception of (labb (1875), to belong to a pre-up])er Eocene 
complex, the map (pi. II) represents this area as basement complex. 

The Azuero Peninsula is second only to southw'cstern Chiriqui as a 
locus of seivsmic activity. Tlie greatest and most destructive activity 
took place in 1913, and w^as inve.stigated by JMacDonald (1913), wdiose 
account was publislied in the Canal Record of December 10, of that 
year. The epicenters shown on the map are based on MacDonald’s 
work. The fault along the cast coast of the Azuero Peninsula is ap- 
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l)arcntly the cause of many small shocks recorded on the Balboa 
scismoj^raph. 

Tlie arcuate form of the major structural features of central and 
eastern Panama reseml)]es that of a typical island arc of the Pacific 
type', and tlie occiiri’cnce of ser])entinc and dunite on its outer fiank 
in Vera^nas conforms to Hess's theoiy of the association of such rocks 
with belts of ne<i‘ative £^ra\ity anomalies in the island arcs of tlie East 
and West Indies. However, nothing is known as to the distrilmtion of 
j^ravity anomalies in Vera^uas, 

Western Panama 

In western Ihinama, as in eastern T'anama, there are a sei'ies of 
arcuate anticlinal and synclinal folds. They ai‘e convex to the north- 
east, foi* thic most i>art, l)nt volcanic ejecta of Pliocene and Pleistocene 
air(‘ in enormous amount have concealed the structure of the Tertiary 
sedinienls ov(u* much of th(‘ area. Volcanics of contemporaiy origin 
are also inteijx'dded in the ()li<*' 0 (*enc and A[ioc(uie si'diments, but ]>er- 
haf)s to a lesser de<>ree than in central Panama. Tlie two ar’cuate struc- 
tural systems of eastern and \vestern Panama arc' se])a rated by a fault 
(E. »), fi^. 4), running N. W. from .Hontijo Bay to the Valiente 
Peninsula, and other faults on the same strike o(*(*ur to the west of it. 
The w'riter crossed this area from the head of navigation on Pio Pri- 
camola to San F(‘lix. Xo sedimentaines w’ere oliseiwxvl north of tlie 
divide, Imt i\wy may be concealed under the alluvium of the coastal 
j)lain wdiich is three or four miles w*ide. The observ(‘d rock in ])lace 
south of the coastal plain alonjif the (h*icamo1a was andesite, Init no 
sti’ucture could b(‘ detec'tcsl until th(‘ continental divide wais reached 
wheiT llat-lyin<>’ lava beds w’ere observed. On the south side of the 
divide, slo])es of \au'y frivsh vol(*aiiic ash wau*e crossed, the Tndiaiis wdio 
accom])ani(Hl the wuater sjirc'adini*: out alon^‘ tlie path to avoid start- 
inu’ a slide. The first sediments W'(u*e o1)served about seven miles south 
of tlie di\ide w4i(U'(' foraminiferal shales of ( )li^o(*e7i(; aj.U‘ di])ped south 
at a low' aipu’le. Tluw a])j)eai‘ed to lie interliedded w'ith volcanics, Imt 
all 1 ‘ocks se(m w'cri' so dee])ly w'cathered that it was difficult to dis- 
tinuuish the tuffaceous shales from the tuffs. 14ie ai»e of the lieds w^as 
inf(‘rr(‘d from a (Uifjttoslifla cf. p(/?n///jra.s?.s collo(4(‘d by Olsson soim* 
miles north of San Felix. The contact of the sediments with the 
i.i>‘n(‘ous is known to lie a few' miles east of Tole, and to 1 ‘eaeh the sea 
near th(‘ moutli of Pio Tal)asara, Imt the re^*ion has not lieen ma])ped 
in detail. The contact afiparently follow's an arc convex to the north- 
east, su^x^estin^ 2 : that it is follow'inj? tJie curve of an anticlinal axis to 
the east. 14ie axis connects the Somi Peninsula (believed to lie bafse- 
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merit roeks from tlie presence of llie Iiedded eJierls at Bahia Honda), 
with Ilie conlinental divide near (^erro Sanlia^o, and is thus, struc- 
turally and ])etro^Tai)hi(*ally, the continuation of tlie continental divide 
of Cliiriqui and Bocas del Toi’o, although it is no longer tlie conlinental 
divide. The south westwai’d tr*cnd of the isobath (*ontours off the coast 
indicates that the structure continues out to sea in that direction. The 
contin(*ntal divide from (kuTo Santiago ea.st is apparently a series of 
fault ridges without anticlinal folding. 

Folding on lines a]>])roximatcly ])arallel to the continent«al divide 
takes ])Ia('e on both sides of the isthmus in western Panama, two gen- 
eral zones of folding being present on each side; and thei*c are many 
faults. Most of the folds on the Caribbean side are asymmetric with 
the st(‘e]) si<1e towar<l the sea, and in several (‘as(‘s are faulted on the 
stecq) side, with a strong’ suggestion of thrust faulting. In one case this 
suggestion ^^as confirmed by drilling. On Columbus Island, at the 
no]‘th\\(‘s1ei*n end of Cliiriqui Lagoon, the surface structure was inter- 
])reted by gisilogists as a gently rounded dome on whi(*h the early 
Miocsme Concli IViint shah* outcro])])ed at the crest, over an area ])er- 
liajis a mile in diaim'tei’, surrounded by the Ibastimentos shale of 
middh* ^liocM'tu* au(' A seismogra]>h siu*\ey indii'ates that tlu* sliaic- 
tui'c is cut by a fault sli'iking X 124' F. (F. 2, fig. 4 ). 

TIh* ]‘('sult of drill ing is indicated in the following e\cer])t from a 
report of llu' iail(‘out(>lomst , A D Bri\<\\. dr, uho examined the w(‘ll 
cuttings : 

Excellent piool ot tluust laultiim within tin* Rocas del Tnro dome section 
oc( urs hetwf'en l.dllO and 2.520 Und and betwts'n 4 .*>.50 and 4, .570 Usd. re- 
si)e{tivelv. At 1,030 Uud a zone of lo^sllized. large (2 1 iiini 1 flat seeds 
(Seeds Ai IS folhnved hv a zone of Vinnilnin s]) »/. and a zone of SifilKnindo- 
sj) a at 2020 ft. At 2,120 Seeds A leciir, follow(‘d hv Virf/ulind sp a 
at 2.370, and another zone of Siphonodosu) i<i sp a at 2, .520 This would indi- 
eal(‘ thrusting ot a secdion (d M'Mi to 400 feid 

The second phase of major thrusting helweim 4,3.50 and 4.300, a sandy 
facies, jioor microlaiina with the c*\c(*ption of a rather small (HohidCJ lua 
hulloidrs lollowidl hy a zone of A )n jdnsfrf/ina J( ssomi and an ahundanee of 
Miliolidar Again h«dw(‘en 1 .530 and 1..510 a sandv fa(des was noted, a poor 
mierolaiina follo^^(*d by t-mall itlohiijrnmi hulloidrs and a zone of Aniphi- 
U'ssonu and Mihohdnc Another zone of possible thrusting occurs be- 
tween 6, .300 and 0,3S0 leet and 0.750 to 0.7S0 feet where the microfauna again 
show a signiticant repititious similaiity. 

lu addition an uiqirei'cdonlcd thickness of the Coiu'h Point shale 
was cucouiitcred. The mca.surcd thickno.ss of the TX'cai’i (the inshore 
otpiivaleut of the Couch Ihiint) rarely exceeds 5,000 feed, and was iio- 
wlicro estimalod at over 0,000, but the well penetrated 8,021 feet and 
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was abandoned because of drilling difficulties in heaving shale, with- 
out reaching the base of the formation. A dipnieter reading at about 
4,500 feet gave a dip of about 25° to the southwest, and cores showed 
even higher dii;)S. It seems obvious that the structure of Columbus 
Island includes a series of thrust faults. Jf a fold is present it is asym- 
metric with the steeper side toward the Caribbean. 

The largest inshore anticline mapped is Senosri Hill near Guabito 
on the Sixaola liiver. This structure is a faulted anticline with vertical 
or overturned beds on the seaward (northeast) side and dips of 40° 
to 45° on the southwest side. Further inland a smaller structure, the 
Yorkin anticline shows similar dips. The axis of the fold turns west- 
ward up the Talainanca valley. Near Old Harbor in Costa Rica, ver- 
tical and stce[)-angle dips occur in the Gatun formation on the coast, 
and steeply dipping Oligocene shales are to be seen along the line of 
the railway between Almirante and the Changuinola l^ivcr in Panama. 
Between the Chiriqui Lagoon and the Sixaola River the coastal plain 
is five or six miles wide with no exposures of consolidated rocks, but 
a couple of miles beyond the Sixaola in Costa Rica a band of Oligo- 
cene, Miocene, and Pliocene rocks a])pears fronting the sea. The 
strike gradually changes from N. 50° AV. to N. 70° W. to AV., and 
finally the Miocene rocks disappear under the Pliocene boulder con- 
glomerate in which little or no bedding can be detected. E.-AA^. strike 
is also seen in the early Miocene shales whicfh outcrop in a narrow 
band along the north side of the Talainanca valley, and w^hich also 
disappear under the boulder conglomerates. There are numerous drag 
folds, some of which develoj) locally into small anticlinal and synclinal 
structures, but the regional structure is arcuate with the stee])er side 
facing northeastward. This convexity is reflected in the course of the 
continental divide but is obscured ]>y the cover of Pliocene and Pleisto- 
cene volcaiiics; and similai* suggestions of arcuate structure on a large 
scale with minor drag folds can be seen on the Estrella, l^anana, and 
Blanco rivers. 

These arcuate folds are cut by transverse faults, some of which 
may belong to the ti‘ansisthrnian system of central and eastern Panama 
desci’ibed above. Other's appear* to be meT*ely strrtc'h faults incidental 
to defo]*matioii. A study of some of the '‘smooth sheets’" on which the 
charts of tlie H\ drogi‘a])hic Office ar*e based was made by the writer 
(]941). The "smooth sheets’" show all the soundings instead of the 
three to five irer (*(urt usually shown on Hydrogi’aphic Office chaifs, and 
the detailed contouring of the continental shelf reveals some obvious 
continuations of faults observed on land, and suggests the presence of 
others so far unmap])ed. Some of these faults have been indicated on 
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plates I, II, and III. Those off the mouth of the Sixaola River, Bocas 
del Toro, and Valionte Point are of particular interest. The shape of 
the edge of the continental shelf off Cahuita Point as shown on the 
hydrographic charts is also indicative of faulting on a grand scale, 
witli strike slii) shown along Ihe course of the Sixaola River at llie end 
of Senosri ridge. Andesites dikes ai)i)ear along the course of this fault 
north of the Rio Sixaola. 

On the south side of the continental divide, middle Miocene 
(Gatun) shallow water and terrestrial sandstones with thin beds of 
lignite appear both east and west of El Barii, the Volcan de Chiriqui. 
The ejecta of the volcano conceal the structure over an area of 600 or 
700 square miles, but at the edges of the volcanics folds appear which 
presumably continue beneath the cover of tuffs, agglomerates, and 
flows. The visible folds of the Tertiary sediments roughly parallel 
the course of the divide and bring the base of the sedimentary series 
to the surface near David and near Brenon. Whether a continuous 
fold connects the two is not known but they lie on approximately the 
same strike. A complex fault network complicates the structure near 
David. Only the principal faults are shown on plate I. The outcrop 
of Eocene limestone on the David River about three miles northeast 
of the town is the fii*st a])pearance of this formation west of ]\Iontijo 
Bay. It occurs at the intersection of two faults, one striking N. 35° W., 
the other N. 78° 30' W. The latter brings the basement rocks in contact 
with the middle Pliocene and is apparently the older of the two. The 
other crosses the I\IaJagiia River east of the railroad bridge and for a 
distance of about three miles is marked by a large andesite dike, which 
furnishes road metal for the David-Boquete Highway. To the south 
the fault can be traced to the coast. Its intersection with Rio Chiriqui 
is marked by a sharf) haii*pin bend of the river about a mile in length. 
At the limestone outcro]) on David River, dark shales, ap])arently of 
early Miocene age, are standing on edge striking N. 35° W. on the 
left bank of the river, while on the right bank, the limestone dips 
80° N. and strikes N. 75° W. The indicated stratigraphic displace- 
ment is over 3,000 feet, while on the older N. 78° W. fault, the entire 
Tertiary section below the mid-Miocene is missing, showing a disi)la ce- 
ment of not less than 5,500 to 6,000 feet. This fault s course westward 
is marked by a low escar])ment in the Pleistocene volcanics and judg- 
ing by the topography, continues west across Costa Rica to the coast, 
intersecting Golfo Dulce en route. It is not apparent that this fault 
is due to the stresses of the arcuate folding. There seems to have been 
movement on it recently, forming a scarp in Recent gravels west of 
the Chiriqui Viejo. Another fault on a strike N. 71° E. converges 
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on the other two near tlioir intersection, and this one is marked by a 
much sharper escarpment near Ooncc])cion, and by a line of small 
igneous hills, apj)arcntly dikes. The two faults diverge westward and 
cross the Chiricjui Viejo Eiver about five miles apart. The interval 
between them includes the crest of a rather tightly folded anticline, 
with the eom})lete Eocene section showing at tlie crest and on the north 
flank, the complete Tertiary sedimentary section u]) to and including 
at least a part of the middle Miocene. On tlie south side of the fold a 
small section of Oligocene shale is exposed, which is followed to the 
south by the alluvial flats occupied by the banana farms of the TTnited 
Fruit Company. The alluvial area is about 12 miles wide and beyond 
it to the south are the gently arcuate folds of the Burica Peninsula, 
including marine Pleistocene as well as Tertiary. 

The contact of these folded sediments with the alluvium is a fault 
(F. 1, fig. 4, Structural pattern) which is li'aceable on land and under 
the sea for a distance of more than ooO miles. It probably extends 
much farther. From Puerto Armuelles to and -beyond dicarilla Island, 
it coincides with a submarine cliff, whicli off Jicarilla di’ops 5,400 feet 
in three miles. On land its course can be ]fiainly traced on air ])hoto- 
gra])hs and can be seen at Golfito. At El (^ajon, a box can\on on Eio 
Diquis about foui- miles above Palmar, Costa Kica, on a fault parallel- 
ing it, the basement rocks are thrust to the sou'thwest over the Eocene 
limestone. This fault plane dips 00° to the nortlieast. imj 

that there is a zone of thrust faulting, of which both faults are a 
j)art. Three recently active volcanoes of ('osta Rica lie on 1h<‘ fault 
first mentioned (F. 1, fig. 4) and a fourth is ('lose to it. An o('(^aTiic 
trench, sliglitly arcuate with convexity to the southwest ]>arallels 
the coast of Ni(*aragua and Costa, I\M('a, and numerous eai’llujuakc's of 
shallow dei)th (l(‘ss than 00 km.) have e]>icen1(U*s Ix'lwecm the tiviu'h 
and the shore. On land a belt of active volcanoes and shocks of inter- 
mediate depth (70 to 300 km.) parallel the trench. No gravity anoma- 
lies have been measured, but the other featur(‘S are characteristic of 
an island are of the Pacific type, wliich imf)lics the presence of a 
thrust fault or zone of thrusting which dips toward the northeast. 
It is believed that the long fault described above is a part of this 
zone of thrust faulting, or at least is due to the same stresses. A 
series of faults striking about N. 45° E. are found in Chiriqui Prov- 
ince, the most important passing through Puerto Armuelles, crossing 
the Bui*ic.a Peninsula and making a perceptible re-entrani in the con- 
tinental shelf whei'c it enters the Pacific. These faults intersecting 
those of NW.-SE. strike, break up the area into a number of fault 
blocks, which are at present unstable. 
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For the past 30 years, this j?cneral area of southwestern Panama 
and southeastern Costa Rica has sliown tlie j]:rcatest seismic activity 
in the isthmian reg^ion. The climactic year was 1934, and the most 
destructive shock took i)lace on July 21 of that year at 5:00 a.m. 
The epicenter is shown on the map as numher 5. (Epicenters are lo- 
cated by Gutenberp: and Richter (1949) to one fourth of a degree, 
leaving a margin of error of one eighth of a degree, about 8Vi> miles. 
There is reason to believe that tlie location given above is incorrect, 
or one of a simultaneous flock.) 

The Chiriqui Land Company, a subsidiary of the United Fruit 
Company, suffered losses of close to a million dollars, including the de- 
struction of a pier and banana-loading machinery, housing and other 
structures, and fruit which rotted before new loading devices could 
be installed. Unfinished houses thrown down were thrown to the 
.southw(‘st. The rails of the railroad which crosses the XE.-SW. 
fault at right angles were thrown into sigmoidal kinks, but were un- 
broken, indicating a shortening of the surface from northwest to south- 
east. Cracks o[)(‘ned on the beach in a NE.-SW. direction and re- 
mained open several hours. No tsunami was observed at Puerto Ar- 
muelles, but a small one was observed at Punta Burica. Landslips 
occurred along the line of the N. 45° E. fault for a few miles to 
the southwest but lieyond that the region is unsurveyed virgin forest 
and destiaicdion was not re(*orded. The fault controls the course of 
the Rio (Juanabanon at several jmiiits and a confusion of steep dips 
is observed in the Plioccuu* and late Pliocene sediments at these ])laces. 
The fault /one is about 100 f(*et wide where it crosses the Rio C'orotu, 
with the beds standing at (iO to 90 degrees. In 1949 a well was drilled 
about 1,300 feet northwest of tlie fault. This well entered tlie fault 
at 7,7Sr> foet indicating a hade of 10° to the northwest. 

On the Uaribbean coast two intersecting systems of faults, one 
striking NW.-SE. and one NE.-SW., are apparently the product of 
the sauK' stresses as tliose of the Pacific side. The edge of the conti- 
nental shelf is notclu'd at ]>oints where it is apparently intersected by 
some of these faults. Seismic activity, however, is ajqiarently less 
than on the Pacific side and damage has been com[)aratively small. 

A summary of the structural conditions in the isthmus indicates 
that in both eastern and western I’anama, asymmetric anticlines fac- 
ing toward the sea a]*e found on both sides of the country. These 
structures are believed to be, in most cases, cut off by offshore thrust 
faults dipping toward the land. Most of the structures facing the 
Uaribbean are arcuate and convex to the north. Those facing the Pa- 
cific are straigliter but may be parts of larger arcuate folds. In 
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central and eastern Panama, a scries of transisthmian faults intersect 
the folds, and at some of the intersections there is indicated strike 
slip, the f,mneral movement being left lateral. The transisthmian faults 
strike NK.-SW. in eastern Panama, N.-S. in tlie region of the Canal 
Zone, and NW.-SE. in Veraguas and Code. Similar transisthmian 



Figure 8. Areal geology of Cana District, by Dr. H. Veach. 





No. 23] 


TERRY: GEOLOGY OP PANAMA 


83 


faults probably oeour in western Panama, tmt are obscured by Pleisto- 
cene and Recent volcanics. 

Tf the offshore tlirust faults are projected downward they inter- 
sect, j?iving the isthmus the appearance of a wedge uplifted by ])res- 
sure from both sides. These stresses have apparently arrived at an 
isostatic balance in eastern Panama, are slightly active in central 
Panama, and are vigorously active in western Panama. The sinuous 
form of the country may be due to local variations in the pressures 
from the two sides. The squeezing appears to have begun at the east 
and moved westward. The elevation of the istlirnian region whicli be- 
gan at the end of early Miocene time aj)parcntly had brought all or 
nearly all the region above sea level by the middle Pliocene. Wood- 
ring (1949) has stated the case as follows: 

According to vei‘t(*bratc paleontologists familiar with the Tertiary land 
mammals of North and South America, the Panama bridge was completed and 
open to traffic immediately after the end of middle Pliocene time, about 5 
million y(*ars ago. The first North American migrants, however, reached South 
America in the late Miocene or early Pliocene, and the earliest South American 
invaders reached North America in the middle Pliocene. These first arrivals 
in both continents were small animals and presumably reached their destina- 
tion by using still separated spans and eompleted piers as stepping stones. 

E(’0N0M1C (lEOLOGY 

(Jold mining in Panama goes liack to ])i'e-Colombian days and was 
vigorously continued by the colonists. The metal is to lie found in 
streams heading in the cordillera of the continental divide from one 
end of tlie country to the other, as well as in the Azuero Peninsula. 
Some of the old Sjianisli mines have been reopened in modern times, 
but the results in general have been disa])pointing. Mineralization 
was shallow, and the Spaniards, des])itc theii* lack of modern machin- 
ery and technical knowledge, were able to work everything but ores 
of grades so low as to be unprofitable even now. 

Panama s most famous mine was the “Es])iritu Santo," near the 
now-abandoned town of Cana in Darien Province. This mine, one of 
the S]uinish crown s richest revenue producers, was worked from the 
early ])art of the seventeenth century to 17‘27, about one hundred 
years, when on account of the raids liy buccaneers it was declared by 
the viceroy to be a menace to S])anish rule in the isthmian region and 
abandoned. It was rediscovered in the latter part of the nineteenth 
century. 

Woakes (1899) has given an account of the mineralization, from 
which the following excerpt is taken: 

The country rock is essentially andesite in an extremely decomposed state. 
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There are two predominant series of cleavage planes apparent, the first, gen- 
erally the most marked, running N. 55° W. with a westerly dip, and the 
second running N. 65° E. with a southerly dip. Roughly speaking, the ore- 
body appears to have been formed in an irregular quadrilateral, the N. 55° W. 
cleavages forming the east and west walls while the N. 65° E. form the 
north and south walls. In adopting this theory, liberal allowance must be 
made for the variations of bearing, such as would naturally occur in fissures 
running through such brittle and jointy rock. The sides of the quadrilateral 
figure are by no means equal or parallel in their entire length. The longer 
side or base of the figure may be taken as that forming the north wall of 
the deposit, the shortest is then the opposite or south wall. This gives to 
the figure the shape of an irregular truncated cone. So far as can be seen, 
the extreme length of the deposit from east to west is 120 feet while from 
north to south it is about 90 feet. . . . 

By far the greater part of the ore-body is composed of boulders and rock 
fragments of the adjoining country rock, varying in size from pieces as small 
as a walnut to masses of many tons weight. They are generally completely 
angular, but at times are as round as a pebble. In the writer’s opinion this 
roundness is due not to the action of water but rather to a process of decompo- 
sition. The rock fragments are completely surrounded by concentric shells of 
brilliant, crystalline sulphurets and calcite The orch^r of deposition of these 
minerals around the matrix is generally iron yiy riles, thtni blende, and then 
galena, with an ouUt covering of calcite. in which occur acicular quartz 
crystals. . . . The gold occurs tor the most part in a crystalline form, hut often 
as wires or strings. It is found adlu'ring to tlie snliihnrets, and no doubt the 
very fine gold is disseminated through them It is a rule that the greater the 
percentage of zinc and lead sulphides, in the oi-e, tht* l iclu'r it is in gold Three 
distinct classes of ore have been observed in the lode mass. In the vicinity of 
the walls, especially the north and south walls ol the deposit, the cementing 
materials ot the breccia are chiefly calcite and quartz, while the matrix is 
softer from more advanced decomposition. Here, tbend'ore, w^e find low grade 
ore. Iinmediatelv inside this mass, wbieh varies Irom 15- to In-feet wide at tlie 
different levels, and reckoning from north to sontli, we find the interstices of 
the breccia not entirely filled up wdtli the cenumting material, an infinity of 
vugs being left. Hei'e ealcite, quartz, and iron pyi it(‘s, all more or less tnystal- 
line, form the cement. This class of ore assays troin one to one and a halt 
ounces of gold per ton, according to the amount of matrix present. To the 
center and southwest of the lode mass W'e find thi* oie very rich in the sul- 
phides of zinc, lead, and iron, all more eornpact, the vugs hidiig ahsmit. This 
may be said to he the In^st class ot ot(‘ in the mine Occasional pockets and 
veins of a sott and friable mixture ot all the lode-torming constituents are 
met, containing free gold in quantity. 
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Following a bad cave-in in 1911, the mine was abandoned, as pro- 
duction had fallen to an unprofitable level. Production figures for the 
years 1899 to 1907 are given as follows by Oiler (1933) : 

Produccion j)or anos en libras esterlinas {production by 
years in pounds sterling) : 


1899 d900 (Feb.) 91,671 

1901 43,833 

1902 41,031 

1903 66,970 

1904 154,418 

1905 52,164 

1906 50,070 

1907 20,000 


Other old Sjianisii mines have been reopened at Kemanse and 
Mineral in tlie j)r()\ine(‘ ot* Veraguas, where some production was at- 
tained, and neai* C-a])ira, in the ])rovinee of Panama, but there are 
now no active oi>erations. 

^Mineralization in basic rock jiractically always is accornjianied by 
jiropylitization of tlie andesite. A few slides from specimens taken by 
the w'riter near tlie old adit to the Cana mine were determined as 
follows by Isotoff: 

T 77 — Cana (country rock) Ilasalt. Intersertal texture-laths of labradorite, 
t;raiiis of auitile, etc. Interstitial glass is heavily charged with rod 
iron oxide dust. Phenocrysts of hytowiiite and augite Chlorite, opal, 
and c.irboTiate arc conspicuous 

T 7S-T 79™ Cana. Pro])\ litized basalt. These sections exhibit various de- 
grees of propylitization of the basalt described under T 77. 

T 90 — Pio Nono mine - Darien. Country rock. Augite andesite. 

T 97b — Pio Nono m^ar vein Propylitized augite andesite. 

T 100 T lot Sta Lu(ia mine — Code. Propylitized augite andesite 

Manganese oxidt's ot'cnr in small ipiantity in many jiarts of the 
count ly, l)ut mining o])ei*ations ha\e been profitable only when war 
pre]>a rations caused unusually high prices. The only such ojieration 
on a commercial scale ^^^ls in the uj)]>or valley of l\Mo Botpieron, be- 
tween .Madden Ijake and Xombre Dios. The de])osit was reiiorted on 
by Sears (.1919), who regarded it as a blanket de]H)sit fornu'd by the 
alteration of primary or(‘ of unknown charaetei*, with subserpient ero- 
sion and redeposition in vSedimentary rocks which he was unable to 
date. 3die region has bc'en intensely faulted and the ore occurs largely 
as breccia, some of the boulders being 8 to 10 feet in diameter. The 
work was carried on under the stimulus of the higli ])rices occasioned 
by World AVar 1 and was abandoned after tlie war. 
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A manganese deposit of the blanket type occurs near Bahia Honda 
on the soutliwest coast of the Sona Peninsula in Veraguas, in a region 
of pre-upf)er Eocene igneous rocks. No reports on it are known. Man- 
ganese ore also occurs in some quantity near l^as Minas in the Azuero 
Peninsula and in other places. 

Copper has never been mined in Panama, but occurs as low-grade 
sulphide deposits in the province of Veraguas south of the continental 
divide on the Vigui, Cobre, and Tabasara rivers, and near the head of 
Rio San Felix, (^old occurs with these copper suli>hides and the oc- 
currence of a gold-co])per natural alloy has been reported from the 
region of Remanse, but no reference to it has been found in the 
literature. 

Riddell (1927) reported the existence of a hematite deposit near 
La ]\Icsa, and unsuccessful attempts have been made at commercial 
exploitation of magnetite sands on the Caribbean coast near Old Har- 
bor, Costa Rica. 

Coal and lignite beds occur at many places in Panama and Costa 
Rica. They ap])ear in beds of middle IMiocene age in the islands and 
shores of the (^hiriqui Lagoon in Bocas del Toro Province and on the 
upper Changuinola River in the same ])rovin(*(‘, and continue north- 
ward in Costa Rica as far as the Tioventazon River where their pres- 
ence is noted l)y Branson (1928). In central Panama, coal occurs in 
beds of late Oligocene or early Miocene age in the vicinity of La ]\Iesa, 
Santiago, Parita, and Macaraeas in the provinces of Veraguas, Her- 
rera, and Los Santos; in Panama Province soutli of Capira, and on 
the Rio Indio in Colon Province just west of the Canal Zone. Not one 
of these occurrences has bt‘en successfully exploited, although some of 
them have been ])rospected. 

Oil seepages from the early Miocene occur near Garachine in 
Darien Province, Panama, and on ITscari Creek and at Uruchico in 
the Talamanca valley of C'osta Rica. At numerous other ])laces oil 
can be extracted from these shales with chloroform or other solvents. 
The presence of these' scej)ages long ago became known to Europeans 
and several Euroi)ean and American companies have made geological 
investigations, and four companies (Sinclair, Cities Service, Gulf, and 
Texas) have engaged in drilling operations, with a total of ten wells 
in Panama, and three in Costa Rica. No production has resulted, 
although five wells have had shows of oil or gas in the early Miocene, 
and one found asphaltic residues in beds of middle or late Miocene 
age. The lack of accumulation in commercial quantity is accounted 
for by the lack of porous beds in the shale. 
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TIIK l)IS(7>VHKM01i 
Cmtmn i\iM\ L. II()()1M<:h, ( S.IvC.S. 
is4‘j um 

A ('(‘nl\u*\ has j»ass<‘<l siiH-e lliat (la\ wIkmi a t\\(‘lvo-y(‘ai*-ol<l ])oy 
]*(‘solute!\ tmauMi Ins l)a('l\ on the wannlh and s(‘('iirit\' ol* a New Kn<»- 
land Tai'ni honi(‘, di'linaniiKMl to se(“k ranu* and hn-lniu^ on th(‘ s(‘V(‘n 
seas, Tile (‘\aet manner of his <»oi!m is not i*(‘(*oi’d(‘d, and (MM'taiii it is 
that the jiath on wliK'h Ik* s(*t foot that day l(‘d thi’oumh hards}ii]>s 
ami dan,u(‘rs, Imt h\ i'ollowinu it he uainef] v(‘eo.unit ion and tame and 
till* es1(‘(‘m of men. 

That ho\ was t'aUin Iii‘mhton Iloo]>er, ])orn in Hoston on duly 7, 
IS Ilk tin* son ol* Samuel and Mar\ Leighton Iloojier. Calvin's lather 
did not li\(‘ man\ \t‘ai‘s after his ^on was hoiai A i*(‘W' y(‘ars lati'i* his 
widow ri'inai'ried ( 7il\ m ne\ er ae(*(‘pt(*d t he (‘hanm*. No douht J(‘alous 
ol* his motlu'r's alTei-tions ami i‘(‘s(‘nt i'ul of what lu' (*onsidei*ed an in- 
trudm* in the iamily, he (juiekly la-aelieil tin* d(‘(*ision to follow^ the eall 
of 1 h(‘ si‘a 

\\'(‘ know' litih' about him as a boy but it must lx* clear that Calvin 
was poss(‘ssed oi m'(‘at sti'enjith of ehai'actei* ami del (‘laninat ion Al- 
most without foimal (‘diU'ation lu* imnb* himself a \(*ry (*om])et(*n1 
na\iiiatoraml Ili('r(‘b\ a mat Iu‘ma1 ieian In his mat ure yi'ars lu* sou^Lihl 
Ills liMi^nds amonu men of (‘duration and r(*fin(*m(*nt Ilis r('})or1s to 
th(‘ t'oimri'ss wore outstandiim examples of e\(‘ejl(*nl diction and tem- 
p(‘i'a1(* but lorc(*ful ('\pr(‘ssion. Dr I)a\id Starr Jordan, ])elo\ ed (‘han- 
('(‘lloi* (U* Stanfold I ni\(‘!‘sn\. in writnm of tlu* disimssion betwa'iui tlie 
Cniti'd S1at(‘s. t'anada. and Cri'at l^>ritain over the operation of the 
licrinu Se;i Ikitiol, whudi had b(‘en authoii/ed b\ tiu‘ Pai'is 'rribunal 
of lsb‘), an operatam whieh Canada d(‘t‘j>l\ i-(‘s(‘nted, sai<l * “Durinir 
tlu'se d('li('at(‘ and (‘oin [>1 u'ated matt(*rs. Captain Hooper was always 
patK'iit, e(msid(‘ral(’, and just, and his dei'isioiis, rend(*r(*d as a sort 
ol court ol appeals at I nalaska, won tlu* r(‘s|u'('t «>f all t*omM*rm'd 
in t he a<‘rid (amt i‘o\ ers\ 

It is diflicult to w rit(‘ object i\ (‘ly ot tlu* lift* of Cabin Hooper, lx*- 
('ans(‘ tlu* bo\ that wi* aia* dis(‘us>ini» was to beconu* m\ fatiu'r, and 
an\ att(‘mpts to array tlu* facts in an oi’derly maniu'r brum a llood 
(d* memories that (U-owd tlu* statistu's into tlie baidm round. 

]><*sl (d‘ all 1 r(‘iiu'mlx*r (‘limbini!: into Ids lap duriim' thosi* rare* in- 
t('r\als wlu‘n he was home* with us belwx'i'n \oyau(*s 1 reim'iiiix'r tlu* 
warm (‘om fortabh* siiu‘ll of tlu']u*a\\ wool broad(*loth of which his suits 
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w(‘ro always made; a sense ol* eomi'orl and seeurity is still assoeiated 
with that smell. IMy jveolleetions of him are of unfailinj*' gentleness 
and aheelion, l)ut it is recorded that he could he a sti’ict and som(‘timcs 
stem dis('i])linarian. 

The ]>eriod fi'nin his »’oin»’ to sea as a cahin hoy until the time when 
lie ^ot his first mates papers at the a^e ol‘ twenty-one, the younirest 
ever iTcorded, is almost a blank. My imiiivssion of it comes from the 
stories he useil to tell as 1 lay cui*le<l up in his arms. These, howevei*, 
were ne\er in tlie first p(*rson. He ^^ould tell of tlu^ womho’s of the 
Sargasso S(‘a, tin' ‘^ra\(‘>ard of lost ships, oi* tlu' m\th of the t'lyin^ 
Dutchman, or* the strange natives of far awa\ pla('(‘s, hut n(‘\(‘r of 
his own ex[)(‘ri(‘n(*es It Avas not that Ik^ was moi*os(‘ oi taidliirn; lu* 
1 ov(m 1 jxMiple and was a hrilliant con\ ersat ional ist , hut h(‘ sim{)l\ <lid 
not like to talk about himself. 

At th(‘ (*los(' of the (hvil War comp(‘tmit offic(‘rs ikhmIimI for 

the Tnited State's K*e\(‘nu(‘ (hitter Seiwiex' and ha\in^‘ at that time' 
no acade'iny to draw 1'i‘om, ('(‘I’lain youni» ofli(*e]-s A\(‘rc sc'h'vte'd from 
the mere'haiit sei’x i('(‘ Calvin lloopeu* was one' of the appointee's and 
em dune 4, l>>()h, he* was made* a third lie*ute'nant h\ Pi'e*side‘nt Andre*w 
deihnsem, avIio hael he*e*n Vien*- Ih*e*siele‘nt unde*!* Lincoln. l*h‘om this jwiint 
em his esiree*]* he'eMine* a matte*r eif iH'eeird. 

Lie'ute*nant I le)e)])(*r's first assi.unme'iit A\as to t he* e*u1te'r /x//u at San 
Drane'ise'o Foi* tin* next fe*w ye'ars he* saik*d out ol* that j)ort anel 
e*ruise‘d ineistly in northeu’ii wate-rs w he‘i*e* he* uaine'd the* unde'rstandum* 
of .Xre'lie* ('onditions that was tei se*r\e* him so \\e*ll in late*r (‘xpe'rie'nee's 

The youim lie‘u1e*nant did neit spe*nel all Ins tune* in the* cold of the* 
Are'tiex howe*\e‘r, and in theise* mtei*\als whe*n he* was in port at San 
Francisco he* he‘c*nne* po}uila?* at social fune-tioiis in the* ha\ e'itie*s At 
erne* eif the‘S(‘ uat he‘i*iims he* me‘t a he'autifiil ami tale‘nte*«l \ounu hnlA, 
('arle)tta f]li/ahe‘tli lle)au, daimlite-i of a we*ll-to-do fannl> in Oakland 
Leittie* Ile)a,u was a <iradua1e* eif a pojuilar linisliuiu school wlie're* she* 
acepiire*el t he* uraee's of t heise* ela\ s She* phiA e'el t lie* piamdorte*, slie* w rote* 
he*tte‘r than ave*raue* jieie'tiw, anel hael re‘al skill as an artist with oils or 
A\ate*r e-eihirs Aelele*el to tlie'se* ur.iedems 1ale*nts Leettie* wem tame* as a 
heirse'w eniiaii, im iiie'aii fe‘at in the»se‘ela\s wlie*!! e'Ustom ele‘iiiam]e‘el that 
a laely must use* the* elant»t*rems ami awkwarel sieh'-saeldh* 

The* hamlsemie* \e)ium eiffie'cr ami the* he'autiful se)e'ie*t\ t^irl we*rc 
imnie‘eliate‘ly attiae'te*ei lei e*ae*h eithe*!*, ami erne* e*\e‘ninL; at the* eilel ( Tiff 
Tlemse* he* preijieise'd mariiaue* and w as acce*pte‘el Fn feirt unate*l\' fen* the* 
exmi’se* e)l true* hive, just at this time* (^alvin, who was miw a first lie*u- 
te*nant, was e)rde*re‘el 1e> the* cutte*!* Ft ss< n<l( a at I )e*t rent. The* meiA e* e'ame* 
suelelcnly ami ari*an^e*iiie*nts e*e)ulel neit he* e*e)mple*te*el fen* 1 he*ir Avcehlin^ 
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helorc* his (1(‘})<ir1 ur(‘ Ijottie Iloa**, li<)wev(‘i‘, jH'oNod Jier fitness to 1)0 
the of a sea enptain, she Tollowc'd him ])y trairi to (Mii(*aj’“o and 

they \v(‘re nnirri<‘d in the old Sh(‘nnan House in 1S72 Sueh a tri]) 
hy a \ounj» i»‘i?’I alon(‘ was almost iinh(‘ard of in those days. 

My lath(U‘ and motiuu' uen* an outstandinu (M)U[)le in apjiearanee, 
and in my honu' liU* 1 n(*v(U‘ d(‘te(*t(‘(l the slightest hint of (piarrelinji* 
or iinkindness hc^twecm th(‘m '^r}i(‘r(‘ now rollowcsl a jx'riod of aliout 
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yoni's tlinl \vas typic^al in llio liiV of a yoinij^’ ()ffi(*(M‘ and Ids 
fandly. In llial linu' were stationed at Detroit, Id)iladeli)]da, Bos- 
ton, Erie, Baltiinor(‘, and l*ort ’’rownseiHl, Wasldn^ton. I)\irin<>‘ this 
])e]*iod three (‘hildren \vei*e horn, a son at Baltimore, a daughter at 
ld‘ie, and anollier danjL»ht(‘r at Bort Townsimd. Som(‘ years lat(‘r all- 
ot lun* son was liorn at ( )akland, ( 'ahrornia 

In ISSO Da])tain Hooper was plac'C^l in ('omninnd ol* tlu* <*iitt(‘i* ('or- 
K'in at San Eran(*iseo. This was like returninj^ home a^ain, w^liii'li in 
Tael it was for Lolli(‘. Ihn-e for tin* fii’st tinu' th(‘y ('ould l)(‘^in th(‘ 
establishment of a real home and in ihr ('oririn (^aptain I loojier Ix'j^an 
to shajie th(‘ (‘arcMn* w'hi<‘h w'as to mak(' him famous. 

In 1(SS0 he took tlu‘ ('ttnrin into tlu' far north and found that the 
natives on Saint Lawu-imee Island and some of the othm* islands lus'irhy 
had pei’islied by liundr('ds dui'iipu tlu' pinwious wintcu*, whoh* famili(‘s 
and (‘ven the inhabitants of entiir \illai»es w(‘r(' found d(‘a<l in thc‘ir 
huts. Investigation pro\ed that the disast(‘r had Ix'im du(' to th(' 
sev(‘rity of the wint(‘r wliic'h had pn‘vented the usual huntiim' diiriiu.! 
the time that ^aim' was ])l(‘ntiful, and tlu‘ d(‘aths ha<] Ix^m <lue to 
starvation. Captain Iloofx'r's r(‘por1 to Coimn^ss on 1h(‘S(‘ (conditions 
esta])lis]i(‘d him as a (‘ompi'Umt and abl(‘ Ar(cti(' liaiel 

In 1SS1 1h(‘ \(wv ^’ork Ilindd was d(‘man<ruiu that (‘fforts Ix' mad(' 
to hx'ate a iiolar (‘\j)(‘dit ion und(‘r the (*ommand of t J(‘or‘ 4 (‘ Washiimton 
1)(* Eon^, r.S X., Jill e\])erien('(‘d and (‘apabh* offici'r, who was (ui- 
deaxoriim to r(‘a(*h the* North Bole b\ forcinu' his \\i\\ into tin* Aiv'tic 
iee and ('ountiim on tin* diift to carry him ('losi^ to tli(‘ Boh* Tin* 
I )(‘ Lonu' part\ had b(‘(m out o\(‘r two \(‘ars jiiid no word had l)e(‘n 
]*eeeived from th(‘m for a loim time As a r(‘sult of tlu* lim* and (*ry 
tliat w^as rais(*d, tw'o r('rK*f ])artK*s w(*r(* (»ruaniz(*d. Tlu* \a\y si'iit 
Ei(*utenant Tb‘rr\ in th(^ Iifn/ns and the I\(‘\(‘mi(' (hittc*!* S(*r\i(‘(' in- 
striK'ted Captain IIoopi*!* of tin* Cor/r/a to mak(* s(‘ar('h for I )(* Loim's 
ship, th(* J ( (tnndli , aloim* wdth his usual duties as a unit of tin* B>(‘r- 
inu S(‘a Thitrol. 

Cajitain Hoop(*rs sailin.i* instrmd ions, his preparations, and tlu' 
d(*tails of the \(pai»(‘ w'lii(*h h*<l to th(^ dis('o\(‘r\ of ik'W lan<l in tin* 
Ar(‘ti(' and its claimin.u for tin* Cnited Stati's ari* all s(*t forth in tin* 
I'ollowiim a(‘(count. 

I })on his r(*turn from this \o\aii(‘ in ISSI ('aptain IIoo]k*]* found 
hims(‘11 iamous. Ships reaehiiiii’ San Fran(*is(M) after <*ontaeliiiu tin* 
w'lialinu lh‘(*t broii<>li1 rc'ports of th(‘ dis(*o\(‘ry of W'raimt*! and of tin* 
voya.u'i^ ol tlu* Connn. Tli(‘s(‘ reports found th(‘ir wa\ into tin* pr(‘ss 
and a pamphh‘1 <l(‘S(‘ribin.!L’ the* \(uau(‘ was publish(*d by tin* (Jeo- 
^raphie So('i(*ty ol tin* Bac'ifie. .lohn .Muir, tlu* i»r(‘at i»(*olouist , who 
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was a Tiu'mlu'r of the Conrin party to study tlH‘ ^lariat ion of the 
A?*etie, wrote lettei*s home and these wer(‘ eagerly sought after l)y 
tlie tlien eiirrent ]>ul)lieatioiis. The result was that e\en l)(‘f()re the 
i*eturn of the Conrin to her iimne poi't the fame of the voyage liad 
s])read. 

As a i‘(‘su]t of tliis \'o\au(* ('af)lain lIoo|K‘r was now ])ei‘manently 
assij>ri(*d to tin* lR‘rini» S(‘a Ihitrol, lu* s(‘rv(*d in eommand of ])()tli the 
Ah/s// and llu^ ('oririu at various times. Foi* two >ears duiaui’’ this 
pcu-iod the Patrol was handh'd by th(‘ Navy, and Captain Tfoo]>er 
s(‘rv(‘d und(‘r the famous A<]mi]'a] Ib/hly J). (Fiizhtinj^’ Hob) Evans 
Th(‘ two ])(‘eam(‘ fast friends. In his auto])iom*a])hy, Thr Ijkj of a 
in d(‘S{*ribnm an assijinment <>:iv(‘n to the Conrin, Fiirlitinu’ 
Px)]) \\i-ot(\ “Th(‘ ea])tain was an alile and fearless man ami 1 knew he 
would eany out my or<l(‘rs . . . Captain TI(»op(U* of tin* Covo'in ear- 
i*ie(l out m\ inst ru(‘t ions <*a]’efully and tlie result was a }iap]»y one" 
Aft(M‘ the Na\\ turmsl tlu^ op(‘i*ation back to the Treasury Dejnirt- 
iiKOt, ('aptain lloo])t‘?‘ liimself was put in full eommand of th(‘ Hei'inir 
Sea Patr(»l and was (‘\tend(*d tin* thanks of the Departimuit for eo- 
or<linaliim its a('ti\ili(‘s Durinu' this pei-iod also Cafitam 1 loopin' w’as 
ui\(‘n th(‘ ] (‘sp()nsil)iliiy of tlu' ofti(‘e of supei’intmnlent of ismst rm-t ion 
and r(‘pairs for the luwmiiu' (hitter Smw ie(‘ on tin* Painfii* ('oast This 
was w'(‘h*()m(' as it ua\e him full a(‘ti\ity in thos(‘ months that had to 
elapsi' b/‘tw('('n A]‘(‘ti(* \oyaues 

('aptain and Mrs Iboper had lonir {>lann('d on a liome whei*e ho 
(Miuhl s(‘1th* wh(*n his da>'s at s('a w(‘r(‘ ovm*, ami in l>^b(I tiiev piu'i'hased 
a spa(‘ious and bisautifiil home at -(t- Santa Rosa Avmnu' in tlie Linda 
\"ist;i Disti'iet of (taklaml In the tall ot that year (’ajnain Hooper re- 
(piestisl to ])(‘ reli(W('(l of aetne sea duly in oi'dm' to <l(‘vott' his time to 
his shor(‘ resj)onsibilit i(‘s 1'his was oj-.-nited and lu' was assiiriu.d offi(‘(*s 
in th(‘ old .\ppraisers Ibiihlinii m San I'^raneiseo. It lookis] now' as 
though he mmht mijox liis holm' and family in p<‘a(*e Sm'h, howiwer, 
was not to b(*. 

Ill Istt's war was deelared auainst Spain and imnuMliati'ly ('a]>lain 
I loopin' r<‘(piesp'd aetne dut\ ai»ain I’he Sein'i'tary of tlie Treasury 
winsl him that l‘or tlie moment he was needed where he was, but 
thanked Iiim for the prompt ofTer -lust at this time a new eutter was 
laumhied in New h’ork and was nanu‘d. as was ami is the inistom, atter 
a Seeri'tary of tiie Treasiirx it was Iluuh ^leCulloidi whose siu*na- 
ture ap|>eared aloni: A\ith that of the President on Cajitain Hoopet'S 
first eomniission, and it was his name whi<*h was uiven to the niwv 
eutter. 

The McCulloch was launehed just at the outbreak of tlie war and 
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wiis }>1 ;i(hh 1 iiiidcM* the (‘oiiiniaiHl oi* Cnplii’m Daniol B. 1 lod^sdoii with 
orders to re])ort to Admiral l>(‘vve\ s Asiatic* Scjuadi'oii Thesc^ oj*d(*rs 
W(*r(‘ ('arri(‘d out and tin* M c(' ulUnh ac'eonipanicMl I)(‘W(‘ys ticket to 
Manila and took an ac'tive |>ai*t Jii the dest rii(*t ion of th(‘ S|)anish ths't 
on May 1, IShS. In dniu^ oT that \ear Captain llodj^sdon was i'eli(‘\ed 
of eommand and ord(‘i*ed home, he had ])assed the i*(‘tiremen1 a^e and 
his In^alth had suflVred in the serviee in the ti*opi(*s. 

Captain Iloopcn* was ordered to leav(‘ San Ci*an(*iseo on tlu' ti*ans 
])ort taking the troo])s to the IMiilippines and to take* <M)mmand oT th(‘ 
Mvi'uJJovh on ari*ival. He rt‘aehed iManila on duly l->, ISltS, and took 
o\er his 7iew dntic's at onee. On Auuust H> oT that \('ai* word was ]•(‘- 
eeivi'd of the c'essation of hostilities and shortly t h(‘r(‘a ft(*r (’aptain 
lIoopcM* was ordc'nsl to c'ai’ry the oflicdal nows of th(‘ \i(*tor\' to San 
Cran(*is(M) and to “show the llai'" in lloin^ Koim and ^h>kohama 
eii route. 

At tli(‘ (‘oiK'liision of ttie \o\at»(' h(‘ retaimsl command of th(‘ 
Mi ('nUoch until failing- health fori'ed a ehaiiLu*. His hopevs and plans 
for a ((uiet home lif(‘ wcu'c^ not to he r(‘aliz(Ml 'rh(‘ hard dut\ in the 
tropic's had takem its toll Aftcn* a sc'vcmh' illiu'ss he* dic'd at his home' 
on Aiiril 7, IhOO. 

A<;ain memoric's Hood m\ thoimhts I rc'iiicmher wc'll the soli'iitn 
servic'es at the' ('rowch'd Masonic Hall and the* slow’ i*idc‘ out l>i‘oadwa\ 
in Oakland, made* c‘\c‘n slow’ei* than was usual ('\('n in thos(' d.i\s h\ 
the fac't that the' c'askc't went ahead mouiitc'd on a emi carriage and 
on (u’thc'r side mai’c'lud an honor uuard fi’om the* Mi \illm h As wc' 
jiassed the old (Ji'ant Sc'hool at Twa'iit \ -nint h and Broa<lwa\ I ('oii'd 
not I'efrain fi*om jiec'kin^ out ami sec'iim all my sc'hoolmat c's standiim 
siiellhound at the' spc'c'tac'lc' 

Finally the c'askc't w’as low’c'rc'*! into a izi‘a\c' on a sunn\ ('ali forma 
hillside', a final salute' was tired, and taps wc'rc' soundc'd for the' little 
hoy w’ho had so rc'solutc'ly tuiaic'd his hac'k on c'omfort and s(‘cuiit> 
in order to sec'k fame* and foi-tune' 

THK VOVAtH*: OF DISC oVKhA' 

Surrounded hy ])olar ic'c ami shroude'd in the' c'hill mists of the 
Arc'tie, lyimz close' to the foi*hiddini> c'oasts of Sihc'ria, is elesolate' 
AVraiu»('l Island, a hh'ak and harrc'ii l•(*l»ion c'laimc'd hy the' So\ic'ts hut 
ac'tually disc'o\ c'rc'd in the' name of the Cnitc'd State's hy an Amei'ic'an 
over seventy ye'ars a<»'o. 

Outside of the So\ i(*t Fnion ye'oirra ph(*rs and historians a^irc' that 
an American, (^ij)tain Calvin Ij. Hooper, commanelinir the* FS re‘\e‘- 
nuo (‘Utter Coru’nt, w’as the first to s(*1 foeit on this Are*1ie* w’asteland 
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niid to ('hiini it in llic ikiiik* of liis ('ouiitj\. Tlu* TniD^d States lias 
1K‘\ (M* s(‘rioiisl\ dis|)iit(‘d liiissia’s sovereignty ovin* it, proliahlx hei^aiise 
at tli(‘ time ol its dis('o\ery it was so inaeec'ssible and d(‘solate that it 
s(‘tsn(‘d ol littl(‘ or no valiu*. Wlio in liiose days would lia\(‘ dari'd to 
di‘(‘am of transpolai* a\iation? 

^rii(‘ stor\ of ('aptain llooj)(‘r's diseo\(‘r\ of \Vran,i»(‘l ofX'iKsl eai*l\' 
in 1lu‘ afternoon of \V(*dn(‘sda\ , May 4, ISSI, wIkui IIk* Conriii, und(‘r 
Ids (Miimnand, passisl thrim.uli the nari‘<A\ elianmd of tli(‘ tJolden <Jat(‘ 
outward hound on a \o\ai»(‘ that was to (‘o\('r wa*ll o\(‘r lifteen thou- 
sand mih‘s of (‘ruisin^’ in tlu^ tlieu litt le-kiiowui watei's of tlie far noi*th. 
Sli(‘ was about to (‘ii.ua.Lie in a relentl(‘ss warfare with those imph'U'alih* 
fo(‘s of A r(‘t !(' na\ mat ion, uaies, u-e, and dm. w4d(4i w ould luu daunted 
an\ h‘ss-]ia r<i\ ships or imni llow'iwer. on that ph‘asaiit sprinu' day, 
with t h(‘ .Marin ('ountx hills blanketi'd in i»r(*(ui, ]>at(4ie(l Iku'i* ami 
th(‘re with uri^at massifs of u(»ld where elust(‘rs of Lalil'ornia j)oppi(‘s 
urew in jirofusion, all of this Ai-etie adventure was hidden in the fii- 
tur(‘. It must hav(‘ liemi a splendid siuht as tlu* Conrin, her (*o]oi‘s 
snapping in th(‘ br(*e/(‘, es(‘ort(‘d b\ the (‘uttm's and Harflnf, and 

th(' yachts of the San h’rancisiM) ^'a<‘ht (dub und(*r ('ommodor(‘ Ilarri- 



Figiire 2. 


Tin* ('o)inti outward bound trom San Francisco 
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son, ])asse(l bonoatli the <»ri]n onus oi* Fort Sc'ott and dii)])ed lior 1)()W 
to tlie lon*^' swell of the Paeifie. 

(^aptain llooj)er's ol)Je(‘tives in undertaking this diffieult and lia/- 
ardous journey into the frozen North we!*(‘ thi’i'efohl: 

Fii-st, was the regular suniinei- assioinnent of tlie Conrin as a unit 
of the Bering Sea I^iti’ol. The duties railed foi* under this assignment 
were of su(‘h a natui*e as to !*e<|uir(‘ extrenu^ d(‘li(‘a('y in handlinji:, if 
serious international eomplieat ions w(‘re to ])e avoidcMl. 

The eleai'est undei’standini*’ of these unusual o])erations may l)e 
obtained fi*om an aeeount written a few y(‘ars later ])y Professor David 
Stari’ doi’dan, widely known edu<*ato!* and bt‘lo\ed (‘haiH'ellor of Stan- 
foi'd Pnivei’sity, in his autobio‘»ra])hy, of a Man. In r('eoun1inir 

his own experieiK'es u\ Alaska he rites, “Fa])tain i\ B lIoop(‘i‘, a 
])]'av(* and loyal officer, was tluui eommandei* of the Bei’in”' S('a Patrol 
composed of three revenue cutters, Ikush, I*(rv\f, and Coikiil The 
duty of this little flotilla w^as to s(‘e that the Fana<lia]i sealinu' fb*(‘t 
])i‘oke none of the provisiotis of t he Paris Tribunal . . To this (md tluw 
were directed l)y our uovei'ument to o\(‘rhaul schoon(*rs at s(xi and op(*n 
U|) the barrels of salltsl skins to fiml out if th(\\ bore (w idcuuM* (h* ha\ iu^^ 
heeii put dowm Ix'forc* the end of the closed s(‘as<m. Siu'h insp(s'1ions, 
carried out hastily in roujifh weatluu*, w(‘i*(' ir‘ksom(‘ to ])oth j)arties, 
and the unavoidalile si'atteianu of the sealskins al>out tlu' de(*k natu- 
rall\ made the operat ion <loul»l\ distast(‘ful 1otlu‘ Fauadians, Furth(‘r- 
more, 1 beli(we the whol(‘ (»[K*ration to ha\(‘ IxMm contrary to int(*r- 
national law.” Prof(*ssor doi-dan then procxxxls to (Mn})hasi/(‘ tin* pa- 
tienc(x IIh' (*onsidi‘rat ion, and the justness which ('aptain IbM)pcr al- 
ways <lenionst r-ated whih' actum in th(‘ difficult roh‘ of (ui forcMumuit 
a^(‘nt in (‘arryiim these (*ompl(‘\ and deli(‘a1(‘ diplomatic assiuii 

IlHUltS. 

The s(‘(M)nd obj(‘ctiv(‘ of the \o\aue w'as a dire(*t ri'sult of tlu' r(‘po]*t 
of the (*ruise of the j)revious yeai*. Captain llo(>per had takcm the 
Conrin into the far noi*th in ISSO and had l)roimht ba<*k reports of 
starvation and death amoim Ihe natnes of Saint PawrmKM' Island du(‘ 
to a very s(‘V('r(' winter, llis instructions for tlu^ cruis(‘ of ISSI, tlnu’c- 
fore, iiK^luded these sjxx'ific orders, . . >ou will in your cruise toiu'h 
at such pla(‘(‘s on t]i(‘ maiiilaml or islands where* th(*re are si‘t tlem(*nts 
of nati\(‘s and examine into and repoi't uj)on th(‘ir c'omlition” 

The third and most important o])je(*t i\ <*, whii'h n(‘(*essitated a ]>ene- 
tration into the* Ai'ctic ie'i* far d(‘(‘per than the* Conrin had ('V(*i- b(*- 
fore att(‘mpted and which iHxpiirexl that a landiin^' lx* (*fr(‘(*t(*d on 
an unknowui land w'h(*r(' none had (*v(*r s(*t loot, r(*(prir(‘s a w’or<l of 
explanation. 
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Fuf iiiniiy years Icj^onds had eoiiie down from the (diuekeliis living 
along the shore oi‘ Ihe north (*oast oi* Sil)eria, ol* a land mass lying far 
to the north amidst the polar iee. In 1820 Lieutenant Ferdinand 
Wrangel of the Tsarist navy, made the first of s(‘V(n*al attem])ts to 
reaeh it; he ^\as later to gain l*aim‘ as admii'al and ])aron and finally 
to heeome governor of Alaska under the Tsars, hut it is a matter of 
reeord that he n('V(‘r saw any land loeat(‘d where we now^ know' 
Wrang(‘l Island to he. 

Th(‘ first a(‘tual sight of the mysterious land was made l)y Fa])tain 
Henry K(dl(‘tt of th(‘ II M.S II (raid In tin* siimimu* of 1840, wdiile 
eondiK'ting a search for tin' Sir dohn Fi-anklin Fx])edition wdiieh had 
h(‘(‘n lost in the Ar('tie, Captain K(4lett dis(*over(‘d an island 1\ ing 
north ot* the Asiati(* eonlimml. lie landtsl and (daimisl it in the name 
of Her I>ritanni(* Majesty, \T(*toria, and h(‘ naimsl it Ihu'ald 

Island in honor of his ship. From the summit of its higluM ]>eak 
( 1200 re(M ) th(‘ top>; of mountains r*ould plainly Ix' sexm ]K‘a]'ing due 
W(‘st K(‘ll(‘lt surmised tliis (o he th(‘ l(‘”enda]'y land and he named 
it K(‘ll(‘tt's Land Alllioueh K(‘llett only saw it rrom a grisat distama* 
ami n(*\(‘r got an\ neariu’ than the top of ir(‘rahl Island, his name 
is still us<m 1 on sonu' of the liritish Admiralty eliarts 

Kelh'tt, eours(‘. prov<‘d the (*Mst(‘ne(‘ of lami in that part of tlu' 
.\r('1i(' ()(*(‘aii. hut th(' \aiious hl(‘as regarding its si/e and shap(* dif- 
f(‘re(l w idel\ Man\ suppostsl it to lx* an Ar(*li(‘ ('ontimuit which, 
starting at a point less than two hundred mih‘s from the SilxM'ian main- 
land. i‘\t(‘nde<| far to th(‘ north, possil)l\ (wem to the Polar regions. 
Its ('astern shori'liiu' w.i> assumed to run roughly north and south. 
This (M>n(M'f4ion of an Arcti(' ('ontimuit w'as so geiu'rally ac(x'[d(‘d that 
th(‘ laud lM*(‘ani(' known as Wrangel Land, in honor of Haron \Vrang(4 
w'ho was among the first t(' Ix' identifi(‘d with tlu' search for the phan- 
tom ('oiitint'iit 

Whih' much of this was ])ure giu'sswork and ha<l no foundation 
in fa('l, th(' su|)pos('d ('xisttun'e of this land harrii'r ('\('rt('<l a tre- 
nn'iideiis infliK'iice on tlu' thoughts and plans of thos(' int I'la'st (xl in 
Ar(*ti(' (‘\ploralion Outstanding aimuig these* at that time was Lit'U- 
tenant Ooinmamh'r (Jeoi'ge* Washington I )(* Long, FSX, who, with 
the* l)a(*king of tin* \(‘W’ ^’ork I/fndd had organi/(‘d an (‘\])(‘dit ion t(' 
attempt to r(*a('h the .\oith Pole, whi(*h exju'dition sailed from San 
Fran(*is(x>, .Iul\ 8, iSTt) It wais Fommand(*r 1 )e Long's ])laii to touch 
at Herald Island, and al'li'r h*a\ ing mark(U*s tlu're*. to pnxx'ed along 
tin* (*oast of Wrangel Land l(‘a\ing r(x*or«]s about (W(‘r\ twx'nty-fi\e 
mih's H(‘ planiH'd to steer holdlx into tlu' j>olar i(X‘ jiae'k and. liopexl 
to he carricxl h\ the (*urient to the area of the Pole if not dire(*tly 
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over it. lie j)rosiinie(l that tho supposed Arelie eoiitiiuMit would bar 
or diroet his drift. 

Sueli ])lainiiu^ riMpiirod Iiioli ('oui’a^v and tlio fa<d that lie put it into 
effiH't exaetl\ as eonteiiipla1(‘<l speaks w(‘ll I'oi* (\)inmander De Ijouu's 
detei'ininat ion and l)ra\e]y. The stor\ of llu' fateful \oyau‘(‘ of his 
ship, the J ( (UUK ( f(\ and tlu' h(M*oi<* stnmiules of th(‘ litlh* handful of 
those ho snrviv('d, has Ix en sphuididly lold by Commandin’, now Cap- 
tain, Ivluard Iblshm*!^ in his book, Ihll on /m. Wt* know now that 
1 )(' Lono ill ilH‘ J((nntilh ne\er r(‘aeh('d ('itlu'r llm'ald or WraimC 
Island and lhal the .Vri'lie iMirrmit earri(‘d him diriM'lly ai-ross llii' 
arini A\hei*e lu' suj>])os(‘d Ihi’ “(*ontinenl" to exist and far to the north 
and w'l'st. Tli(‘ Junaulh was I'rushi'd in i1h‘ iee and sank on dniii’ 1 1. 
1SS1 While the ('oni'in and olhiu’s weri' searehinu for siiiiis of hei*, 
lh(^ snr\i\ors of lliat ill-fated i^xpislition w(M*(‘ makinu 1h(‘ir wa\ o\(*r 
frozen seas in an atteiiij)! to iH'ai'h the north I'oast ol' Sihio'ia A few 
,<>’ain('d lh(‘ Siberian shori' and with the aid ol' friendix natixes linallx 
rea(*h(‘d Alaska. Commander De Loim, and a ^mall uroiip ol his crew, 
ri’aehed the di’Ita of 1h(‘ Lena Ibxm* in noi*thern Siberia oiil\ to losr 
thinr li\(‘s then’ aftm* tiM'ribie hardships 

r>y 1SS| till’ newspapm’s, led b\ the \ew ^^^rk /h mid, were <le- 
mandinu that riNinn* lexpi’d it ions bi’ sent out to seari'h for tin* Di' Loim 
jiarty, now milu'ard liom for ni'arlx two xe.irs Txxo siirli exjx'cl it loiis 
waux* umlertakmi, oni* by the Naxx under Lieiitenaui lierrx in eom 
mand of tlu' lutfhfi rs ami 1h(‘ s(‘('ond bx the riweniie luitter ('ontdii 
eommanded bx ('aptain Hooper, who was iiistrueted to maki* siieh a 
si^areh in addition to his usual assimuiieiit Mis sailiim orders read 
in part’“\o information liaxiim been reeeixed eimi'eniiim the xx halers 
MoiOif \V (fUdsion and \'{(fd<nd, xou will bear in mind thr i list met ions 
for \ our I'ruisi' of hist xear, and it is hoped lliat xou max briiu! b,iek 
some tidiims of thi* missiim \(‘ssels ^b»u will als(» make (\*ir(‘l ul imjuirx 
III th<‘ Art'tie ri'uardiiiLi tin* prom’(‘ss and xxheieabouts of tiu* steaiiKU’ 
J(atni(lh, eimaiii'd in Aretie (‘Xplorat ions under the eommand of 
Li(‘ut('nant ('oiiimaiKhu* I )e Loim, CSX, and will if pra(*t ieable, 
eommuni('ate with and (‘xtend any nee(h‘d assistaiiee to that xessc'l 

Aboard tin* ('oririn on this \<»xau(‘ w<‘r(‘ two W(‘lhknown s(U(‘ntists 
whos(‘ work add(Ml mueh to its importaiMM*. Prof(‘ssor John Muir, who 
was to id(‘ntif> tlu^ urc’al Alaskan i»la(U(‘r whi(*h now' Ixsirs his naiiu*, 
and Dr. L W. .\elson, who .)oine<l lh(‘ ship at Saint Mi(‘ha(‘ls and was 
latm* to bcM-oim* ('lii'd' of the C S. l>ioloi»i(*a 1 Sur\’(‘x It was Professor 
Muirs d(‘sir(‘ to study 1h(‘ ^laeialion of the Arcdie and Dr. \(‘lson s to 
study and rejiort on its plant and animal lif(‘. 
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No discussion o\‘ tlic fxu'soiinel of the parly wouhl l)e eonipletc, 
liow(‘ver, without a word al)out ('a])taiu Hooper hiins(‘li‘. 

Born in Boston in 1S42, he was t hii*1y-nin(‘ y(‘a!'s old at tlie time 
oi* tliis \o\;i.i»(\ Lik(‘ so many ])oys from \(‘w Bn^land seaports, salt 
wat(‘r had uottcui into Ins \(*ins at an (‘ally au(‘. When onl> tw(*nty-one 
h(‘ was first mat(‘ on om* of tin* famous Am(‘ri(‘an elipp(‘r ships, and 
(‘arl\ photo, ui‘;i|)hs show him \v(‘ariim a v(‘ry formidal)l(‘ lookinu s(*t 
of diindiM'a ri(‘s in (U‘d(‘r to hide his aLo*, or hiek of it 

In just }\\ t h(‘ ('lose of 1 he ( h\ il War, younu' ( 'ah’in Iloojxu'was 

<'ommissioii(‘d a third le‘ut(‘nant in the K(‘\(‘mi(* thitt(‘r Scr\i('(‘, now 
tlK‘ riiit(Ml Stales ('(»ast tiuard With that was lK‘t»im a (sireer wliieh 
spanned liiirt\ four \(‘ai-s of de\(»l(‘d and !o\aI ser\ i('(‘ to liis eountry 
This w<l'^ elima\(‘d h\ Ins ('ommaml of tin* i(‘\(‘nu(‘ eiitt(‘r M( ( ' ullach 
op(*ra1niL» as a unit of Admiral I)(‘we\'s f](‘et in the S|)anish AmeiT'an 
War 

In addition to th(‘ ulow ini; r(‘feren(‘e to his tact and judmiM'iit a('- 
('orded h\ |)r -Iordan in his hook, we ha\(‘ a sj)h‘ndid Irihiile to his 
ehaiMeler and al)ilil\ in th(‘ piihiished aut ohioLjra ph \ (U' Admiral 

“k’mlitinu lioh" I'Aans. A SailuAs Ln<f i I(‘ d(‘s(M ih(‘s a daiiLUU'oiis and 
('lalK'al operaDoii which he eiiti listed t<» t'aj»Lnii Iloo[)(‘r ami eo<‘s on 
t<» ‘'oiiihieiit (»ii th(‘ ahil'tx and I e.i 1 !essm‘ss oi tin* captain ,\dnnral 
hA.iiis loinid that in e\('r\ situation (\iptain Hooper could Ix' relieil 
upon to c.i ri\\ out his Hist I net ions ca 1 el nil \ and int eMnjeiit 1\' and w it h 
happ' M'siihs 

'The cajilaiiis U'poit to t ’ouuri'ss ot tht' \o\au(‘ ol I's^l was ]>nh- 
lished as Senate f] M'eiit i \ (‘ Hocumeiit \o L’Ot. Also lh'ot'(‘ssor Mnir 
wrote a. splendid aci'mint ot tin* same trip in his hook. Tin T/nz/sf r// 
IIk i'onrut These two complete tii(‘ puhlisluMl record of tlie journey. 

In aild'tion to tln'se sonr(M‘s. much of the in 1‘orniat ion r(‘»jar<iinL! 
the (h'tails of the \o\a<.i(‘ conn's i rom .ni hitlnnlo nn pnhl isIkm] jtersonal 
daitw iiK't icii loi isl \ maintaiin'd h\ <\*iptain I loopin' kaich day in the 
pri\ac\ ot Ills cahiin In* iMielullx 1 m n*‘ni with a description of tlu‘ 
Wi'athci and olteii a siatinmnit ot ihinr piisition, tlnni li)llow(‘d a brief 
staleniinil of tin' <la\ S e\ents Simn'times tin' writiim was liardl\ «!('- 
(Upherahle .is tin* litth' \ (‘ss(*l sirimnh'd ai:ainst ln‘a\y seas, i*ften it 
must ha\(' Ix'en writtini h\ the Imht tif tlu‘ ship's lanteini as tlu'y rixU* 
out a ‘jal(‘ in tin' h'e ol an Arctic island This |>insonaI diaiw must 
not Im" coiiIusim] with tin' ship's lou. which, of conrsi', was i'arefnll\ 
ki'pt and was tin' basis of tin' r('por1 to ('oimix'ss 'bhis ri'cord was 
1rul\ pc'rsoiial, as for ('xampli' wln'ii in' writi's on May 4. tin' da\ of 
depa rt lire : 

iMay 1, 1XS1. Wtsither tun*, said i;oo(ihvc and (’.od ldt‘ss you to my dailiims and 
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went to the vessel made all ready and started at 1:00 p.m , accompanied by 
the cutters “Rush” and “Hartley” and the yachts. Cot well clear of the land 
before dark. Am teeling blue enough about leaving home 

Or this eh()i(‘(‘ (uitry of Mart'll S, ISSl, during’ the juvpa rat ions for 
the cruise. 

Weatlu'r tine Stay(*d on boaid all day Lieut P called on board to s<H' 

me. Received him as he deserves, would like to kick him over the side. 

As the ('onriu headed into the north Pacific lier log* shows fair 
winds and a following s(‘a, and aid(‘d 1)\ thes(‘ she made sjilendid time. 
On J\lay 7, three days out, the captain wrote: 

We are doing well. At noon we wert* as tar along as we weM' at noon on 
the fourth day out last year. 

I Fowever, th(‘ favoralile w eat her was not 1 o ('ont inu(‘. On .Ma^ l‘>, th(‘ 
wind was rising and on tlu^ following da\ tlu' (miry was: 

Still blowing fiom th(‘ soutlnvard Thick and raining Par verv low' ( 2!i In) 
Heavy sea, canving ^ail and ‘'team, hard in liopt's ol g('tting in toinonow 
night. 

May 15, IKSl Wind blowing a gale N W with .i heavv bead s(‘a Within fiftv 
miles of Onalga Pass at iiKMidian H this gale had not come on \\e would 
bav(‘ iea(‘he(l Oiinalaska today and made the passage in eleven davs 

Idle stat(‘ of tli(‘ w(‘ath(‘r for<*(*d the i'anf'in to se(‘k sludlm in lieaver 
Harbor wliK'h they r(‘a('h(‘d “bai'cdv (‘S(*ai>ini» IIk' loss of (»ur boats" 
A1*t(‘r the storm had blown its(‘lf out tlnw n'ai'lnal I'nalaska on May 17 
and imiiK'diatelv liaiiltMl th(‘ ('onrni on tht‘ beach to ri'pair tin* o.ik 
sheathing whiidi had b(‘(‘!i torn awav by llu‘ tor('(‘ ot‘ i1h‘ waves .Vftcu* 
the repairs wm’c* eompl(*t(*d th(‘y took on ('oal and water and ]iin(‘ 
months' (‘\t ra jirovismns which th(‘\ ai-range<l to r(‘turn to tin* .\laska 
Commercial Companv without loss to tin* uovernimmt if tlnw w(‘r(‘ 
not n(‘(‘d(Ml on t lu' v oy<ig(‘. 

The ('orH'iH ('l(‘ared from Tnalaska on Mav -2 and shajuMl a (*ours(‘ 
for the Pribilof (troop vvIku'c tin* gr(*at fur-sc^al i'ookeri(‘s ai*(‘ loea1(Ml. 
Saint (teorg(‘ Island was rt'aclnsl in a fog so thick that th(‘\ I'ound 
their way only by th(‘ great flocks of sea birds that filhsl th(‘ air No 
attempt was made* to land h(‘re but they pro(*(M‘d(‘d on to Saint Paul 
Island where a landing was (Tfcmtcsl 

It w’as too earlv for the main bodv of th(‘ seal lierds, only a f(*w 
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old ])ulls had arrived so Tar to take possession of the ^I'onnd uj)on 
whieli, on the arrival of the eows, they would esla])lish tludr harems. 
Only a short sto)> was int(md(‘d \\vvq and as soon as they had rius'isl a 
“ej'ows nest” at th(‘ nia.Ohead and had soeured tlieir iee])]*eaker in 
I)osition and made otluu* neeessary preparations a (*oiii'S(‘ was laid for 
Saint AIatth(‘w Island The (uitry n'ads: 

Alay 23 At 8*00 pin underway, sliai>(‘cl coin so for St Matthews to have 
a ])ear liuiit. 

May 24 AVind S \V and cloudy st(‘orinu: for St Lawreiici* Island At 1 00 
p.in. made the ice and hauk'd off to tlu‘ westward and sha])ed a course for 
(^ipe Thaddeus, Silieria Will have to deter the bear hunt 

lla\iim (‘neountmt'd th(‘ ic(‘ ]>aek as far sotith as latitude oS' 42', 
th<‘ only course open to Ihe Cunrin was to work lim* way liai'k and 
forth s(‘ckiim' 1(» pmictratc tlu* jiack w’here i)oss]|)l(‘ and to follow tlu* 
i(‘(‘ as It rci'(Mli‘d to its summer limits In th(‘ oflieial i‘eport the (cap- 
tain stated, “ IhMiKMulxuane out* rouuh (‘\p(‘ri(‘nee of last M'ar in ti-yiim 
to u(‘t north alone th(‘ east siih* ol P»(‘rme Sea, we <1(‘1 (Maniiied to k(‘(']), 
if possihl(\ to the westward of the pack. and. if n(‘e(‘ssary, follow tlu' 
laml \sat(‘r aloni! the Siherian coast, pro(*<‘e<|iim no fast(*r than tlu' ice 
slioiild I(‘a\e till' shore Aeeoi'dine- to m> e\peri(‘ne(‘, th(‘ west shore 
is na\ieahle iiiiK'h eai her than tht* east 

.\('(‘ordine 1\ ih(‘\ stiM'reil tor tlu' Siheiaan (-oast, iisnm both sail and 
stiMiii and kei'june a sharp lookout for the whaline th'ct w Ineli ('ouhl 
1)(‘ e\p(‘ei(‘d hea<line lor Ikuane Stiait I'Ik’x wo]‘k(‘d their A^a^ north 
and west k(‘epine the lee pack always in siojit on thiur starboard beam 
ami makiiie slow headway throuuh thi' loosi* drift i('(‘ (bil\ loenmo 
about li\e knots aeaiiisi a strong eiirrmit and an (‘ast wind of eale 
t'ori'c ami in a blindine sn<»w storm, it was not until Max 2S that they 
ri'aelied a iiatixi* smtleinent on th(‘ northeast (Mid of Saint LawM’iMH'e 
Island 

Th(‘ arri\al of tlx* ( uitnu was liaihsl wdth joy b\ tlu‘ nati\i‘s who 
eanH‘ aboard in larei' numlxM-s It IkuI Ihmmi notiMl that an AnuM'iean 
llae' \\as ll\ me l‘r(»iii oiii' ot tin* nati\(‘ huts It turned out to lx* tin* 
pi*op(‘rt\ of th(‘ selxxMK'r Loliid whudi had bi‘en W're('ki*d on the north 
(‘oast of till* island in the fall of bsM) while on her way to San Kran- 
<‘is(*o under sei/uri* b\ thi' for a \iolation of law* in Alaskan 

wati'i's 

Some ti'adine was done with the natixes luit tiu'x had litth* of xalm* 
and (*ould 1‘urnish no autheiitie information about anx of the xessels 
foi* xxhiidi tlu* ('i)nrin xvas seandiine’ Aft(*r a short stay a course xvas 
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Uiid for Plovoi* l^ay 07i llie Siberian eoast, lakino- alonjj: two lanulios 
of natives who wi're anxious to reaeh tlu' mainland. 

Kindin”' Plover Bay i(*el)oimd they headed for IVIarens Bay a few 
miles Tart her south arid on the way ther-e they s])ok(* the whalini*’ ])ark 
Bainhoir, (^a])tain Lapham, and deliveivd to him the mail I’oi* the whal- 
ing’ tle(‘t, whieh the ('oririn had broimht from San Pr*aneiseo. 

(^i]dain Bapham had learned from th(‘ natives that a party oT s(‘al 
hunters had diseovered a wre(*k near Pape Sent/ wliK'h was believed 
to b(‘ oT]e of the missinn' whalei’s. ( \)nsid(‘rin^ this r(‘port to 1)(‘ of 
snnhdeiit importanee, and be(*ans(‘ it would still b(‘ some w(‘('ks la'foiH^ 
th(' Conrin eould make her way north alonu the eoast, Captain If(K)p('r 
d(‘t('rmin<Ml to juit a sled^^e ]»artv' ashoi‘(‘ to att(‘m|)t to learn th(' TacMs. 

It was propos(‘d that this party pro<*(‘<'d alonu th(‘ Sib(M’ian (‘oast, 
(‘ontai'timr tin* nativ(‘s and makinu’ thorouuh imjuirv in ordei’ to d(‘t(M‘- 
mine, if ])ossibl(', the (^\a<*t location oT th(‘ wu-iM^k ami at tlu‘ samt' tune 
to s('(Mn*(‘ a.nv information reuardini* \]\o Jt (ndh I h . 

Stej)s \v(M-(' immediat('lv taktm At Maiciis I>av a native knov\n as 
“Phm‘k(*hi .Io(*” was (umancd as a doi»-team drivm* and n'uid(‘ and on(‘ 
t(‘am of line dous was s(‘('ur(‘d \o other suppli(‘s w(*r(‘ availabh' so a 
(*ou]\st‘ was laid for Saint Lavvi'v'mn' Bay farthei* noiili Tlx' bav was 
ehoktMl with i(‘(‘ but an am'horauu' was loinid off a small s(‘t t l('im-nl on 
the south side' of th(‘ bay No do^s wei-e to b(‘ had (‘it her foi* pur- 
(‘has(‘ or hir(‘ 

IIovv(‘V(M‘, wh(‘n (pK'st ioiuMl about the w'i*(*('k's, on(‘ old nativ(‘ b(‘('aiii(‘ 
a sel f-appoint('d spok(‘sman and aft(*r askinu’ for a elass of water !i(‘ 
w'ax(Ml (juile elo(jU(‘nt. AVith a wa^alth of appropriat(‘ m'stuiH's h<‘ r(‘- 
lat(Ml in d(‘tail tlx' ])osition of th(‘ wiTeks and d(‘S(M‘ib(‘d th(‘ eorj)ses 
lyino’ around on the i(*(\ om* of vvhi('h he readily idcmtilied as that of 
Captain Xy(‘ of the' Vi(filnn(. Captain lioojx'r savs, “It wouhl lx* dif- 
fi(‘ult for anvoiK* una<'(piaint(‘d vv itii ( 'hm'kc'hi ('hara('t(‘r to ix'alizi* that 
most of this was manufaetured on tlx* spot for tlx* sak(‘ of tlx* reward 
whieh was (‘\p(‘et(*d to follow" Aft(*r makini* allov\an(x*s in full for 
native irnanination th(‘r(* s(‘enx‘d to lx* some* foiimlation for the story 
and tlx^ captain W'as more* d(*t(‘rmin<*d than (‘V(‘r to pr(xx*(‘d with the 
sh*(bi(* party. 

Leavinu’ Saint Bawr(‘n(‘(‘ P>ay tlx* ('onvin h('ad(‘d for tlx* Dionxxb's, 
a pair of small islaixls lyin.i* dir(*etly in the middh* of l>(*rinu’ Strait. 
Hx* int(*rnat ional date* liix* whi(‘h also marks tlx* boundary lx‘tvv(‘(*n 
IBissia and tlx* Cniti'd Stat(‘s ]>asses betwxx*!! tlx'si* two islands, with 
the result, that when it is Saturday on Litth* Dionxxb*, whi(*h is Cnit(‘d 
States teri-itory, it is Sunday on Bijiir Diomede, whieh is KMissian terri- 
tory although they are only three miles apai’t and each (*an lx* plainly 
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seen frorii the oIIh*!* when tlte wenthei- is elear. The entry in the eap- 
tciin’s privale n()t(‘s For the day reads: 

MoiuUiy, May 30, 1881. Weather stormy and disagreeable. Snowing hard all 
day — anchored at Diomede, bought boots, fur clothing and . also bought 
10 dogs and two dogsleds. J*aid one sack of flour each. Lelt in the evening 
for Cape Sc'idz to land the shore party. 

('a|)e Serd/ Kaiiien, to i»ive it the Tnll name on eurrent charts, lies 
on th(‘ north(‘rn I'oast oF Sij)eria about one hundriHl mil(‘S \\(‘st oF Hast 
Cajx', which is the most (‘asim-ly ])oin1 oF llu' Asiatic* (*on1in(*nt. This 
jiromised to ])(‘ a difticiilt ol)jc‘cti\(‘ to rc'ac'h lint on the* w'a\ tlun-c* they 
spokcMlic' bai-k Jhhn 1/co*, ( 'ajitain l>eandry, wlio r(‘port(‘d the* ic'C' wc'll 
broken) to tin* norlh. As the Conrin FoIIowcm] the* coast tlic'y cnic'oun- 
tc'rcsl a nil) oF ice I'aneinu From fi\<* to thirt\-ti\(‘ Fesd liiuh atul (‘xtemd- 
inu From two to ten mil(‘s oFFshorc' Thew Fol]ow(‘d tins shoi-c* ice w'(‘st- 
w.ii'd w It 1) lli(‘ “i)linir' oF 1 h(‘ pack alwaxs in sii»hl to the m>rt h althouuh 
llie pack itsc'll' was b(‘low the' hori/.on. An icc^ blink is simply 11 k‘ liuht 
i*(dh‘('l(Ml into ih(‘ sk\ b\ the sun's )*a\s shinum on an ica* tic‘ld and it 
ollen sei*\(‘s to locate* the* i(*(‘ llo(‘s b(‘For(* they are* actually in siiiht. 

The* next da\ , June* 1, the* ('onnn e*ne*ounte‘re‘d solid-])ae'k ie-e* sliow- 
inu that the* eiiel oF the* op(*n le‘ad had be‘en re*ae*hed. Allhouuh the 
e-aptain was anxious to put the* sle*ilue* ])arl\ ashoi*e he did not Fc'el it 
prude'ut to e*mbark the*m em the* ie-e* until the* land e-ould be* {ilainly s(‘e*n 

W hile waitinu For a e-h;mue* iii the* weathe*)*, whieJi was blowiim a 
mode‘i*ate‘ eale*. oi* a c'hanue* in lea* e'omlitions whie-li would enable* them 
to appioac'li nearer the* land, the* ('nni'in eu'uised unde*)* sail in the ojw'U 
le*ad. Short 1\ al‘te‘r midnmht the ice* ch»se*d in on them and it bee-ame* 
ne‘e*e*ssar\ to use* the* e‘]mine*s to woi‘k out oF it In e*mle*a\ oi*iim to Fre’e 
t he‘mse‘l\ e*s the* rmlele*)* was broke*!) and uns}iippe*d. e*\e‘i*\ pintle* b(*inu’ 
e*ari'ie*(I awa\. The* official report re‘ae]s, “The situation was anxthinu: 
but ph'asant, e*aught in the* «*nd oF a i*a|)idlx closino h^ael. ll!0 miles 
From ope*n wate*r in a how him* uah* and eli*i\ iim snowsioi'm and w it hout 
a rudder. It at (ii*st appe'ared as iF tlx* de‘st i*uct ion oF ihe* \e*ssel was 
ine*\ itable* " 

|)e*scribiim the* e*\pe*!'ie*ne*e‘ in Tin ('mist of i In ('(nirni, lb*oF(*ssor 
Muir w rite's, “The situation was suflie*iently uiave* and exe'itiim, dark 
we'ather, the* wind From the noi*th and Firslieiiing e*\e*]-\ minute, and 
the \ast polar pae-k pushinn ste*adil\ slioi-e'w^a rd. It was a bleak stoi‘my 
meu*nine with a e-lose* swe'e'pini* Fall oFsnow, that e*ne*umbe*i*e*d the* dee*k 
and ro])e*s and ne*arly blinde'el anyeme e‘e>m])elled to look to w’indward. 
Our twentydive dogs made* an eFF(*cti\e addition tei the* ge*nei*al u|)rexir, 
heiwling as emly Hskimei dogs can henvl. They were in the w’ay, oF 
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course, and were heartily kicked hither and thither. Tlie necessary 
orders were i)roniptly ^iven and obeyed. Soon the bi*oken rudder was 
secured on deck, four lonj»‘ s])ars wei*c nailed and laslied fii-iuly to- 
gether, fastened astern and weighted to keej) them in place at the right 
depth in the water. This made a capital jury rudder. It was w^orked 
by ropes attached on either side and to the steam wdndlass. The whole 
was brought into comi)lete working order in a few hours, nearly every- 
body rendei-ing service, notwithstanding the l)linding siunystorm and 
I)eril, as if jury-rudder making under just these circumstances were 
an every-day employment.'^ 

When the jury rig was all ready the l)ell w^as i*ung to go ahead 
and the ca])tain waited wdth some anxiety to lest the (U)nrin\s i-esponse 
to the makeshift laidder. To everyone's great relief it was found to 
answer admii‘al)ly and the vessel controlled without diffi(*ulty. 

The ca])tain now^ ])lanned to w'ork his shi]) tow^ard the open end of 
the lead as there w\-is danger that the northerly wind w'ould close it 
entirely, and to be caught betw^een the pack and the shore ic(‘ would 
mean (‘crtain dest riu'tion. In the afteiaioon the snow let u]) for a bri(‘f 
])ei*iod and they cleai*ly saw’ Koliatchin Island which lies \ery close 
to the mainland, and having determined from the native guide that 
the condition of the ic(‘ was “pi’etty good," pi’(‘]>arat ions were made to 
land the shore ])arty. Tli(‘y wc'ri' embai'ked on th(‘ ice and a ])arty of 
native seal hunt(‘rs r(‘ndei*ed them invaluabh' ai<l in getting tluni* 
heavily loadt'd sh'<ls ovei* tlu^ rough spots. 

The little ])arty sti*uggli?ig o\er tlie hummocks and pr<‘ssui*e ridg('s 
of the shoi'c ice consist(‘d of First Lieutenant Ihua'ing, Thir<l LiiMi- 
tenant Jike\nolds, ('oxswain (J(‘ssl(*r, and two nati\(‘s. Th(‘\ had twenty- 
five dogs, four sleds, and one skin boat, togetlnu’ with provisions, aimis, 
ammunition, and th(‘ necessary navigatio!! instraiments They also car- 
ried a su])])ly of trade goods as gifts and ri'wai'ds foi* th(‘ natis(‘s tli(‘y 
ex]>ected to em'ountei*. 

Instructions wei’c* gi\(‘n Lieutmiant llei-ring* to proce(‘d along the 
coast as far as pi'acticable, communi(*at ing with tin' natives at eacdi 
setthmient and if j>ossil)le to find the j)arti('s who wer(‘ said to have 
dis(‘overed the w’reck and to gather all facts in (*onn(‘('t ion with it that 
could in any way throw light on the fat(* of thi‘ missing whah'rs or* 
the J ( unndtc . As ri'gards r<‘joining tlH‘ ('onrin, vvlum this task was 
comi)leted they were instructed as follows: “The Comrin will be at 
Tapkan dune Id, dun(‘ 20, and duly Id. If you do not nuMd th(‘ va^ssed 
at any of these dates ])roc(‘ed to Fast (^ape, h'ava^ lettei's at all settl(‘- 
ments sto])[)ed at lioth going and coming In (‘ase the vivssel <loes not 
reach East (^ape l)y the fifteenth of August, go to Plover Hay: on the 
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way stoj) at Saint Lawrenoe Bay and leave letters with the natives to 
1)0 ])iit on board whaling vessels or to be delivered to the Corwm, ^iv- 
in»’ in format ioji of date of ])assinf]:, ete. Inform all natives met with 
of the objeet of your visit, and re(|uest them to assist any i)arties of 
white men that may at any time a])])ear on their eoast, and assure them 
that any servi(*es nuidered will be well i*ewardcd.'’ 

Litth* is known today of the ])r(*vious iee experienee of Lieutenants 
Herrin^' and Keynolds, but it took ])lent\ of eoura»'(* to start out over 
the roujih iee on a jourmw of ovei- two hundr(‘d miles in a thoroughly 
inhospital)le land. Tlu* feelings of the little ])arty may well be imagined 
as, looking baek over the pressure rid<res of the shore iee, they saw 
the masts of the Coni'iu gradually disappear as she worked her way 
to (‘lejir watei*. 

As soon as the sledge pai*ty was safe ashore, the Corwin made haste 
to eseape from the i-apidl\ elosin» lead. When she reaehed o])en water, 
(‘X]>(‘<*t ini»‘ to h(‘ad foi* Plover Bay to effe(d r(‘])airs, sh(‘ found Bering; 
Sti'ait to be fill(M| with i('e, ]>robably di-ixen in fi*om the Bei*in<i Sea by 
th(* same storm that had set the paek on shoi*e. The route to Plover 
Ibay beiiif^’ (‘losed, a course was shaped for Saint Lawrence Island 
\\hi(‘h was r(*ach(‘(l at midniuht and an anchoi'a”(‘ was found near the 
north(‘ast poiiit. 

The followinu day was sjient in sear<*hiim‘ for the w'i‘e(*k of the 
Lolifo w]ii(*h was known to be on the north shoi*(‘ of the island. The 
<*aptain hop('(l to Ix' able to use her laidder pintles in makiiuj: the 
msMhxl i’(‘pairs to tln'ii' iiahhu*. The w'rc'ck was found but her ])intles 
were already ln’okiai, howtwer, the\ did seemre sonie material wdiich 
was us(‘ful to tluan when the op})ortunity came finally to complete 
the repairs. 

Th(‘ next day, dune 1(1, the wind was still soutlnvest, the w'eatlier 
vt‘ry thick and snowinu’ hard. The ('’oni'in was 1\ inj» close in under 
the sh(‘lt(M‘ of th(' tow(‘]‘in^ cliffs of the island. B(‘cause of the uneer- 
tai]it\ of the weallua* and the sonuwvhat ]u*ecarious situation wdiicli 
they w(‘r(* in, a sharp lookout was maintaine<l, the fires heavily banked 
so that sK'ain could be gotten up (|uickl>, and chains on the windlass 
ma<h‘ ready to net awa\ on short noti(*e This alertness was wa*ll I'epaid. 

About 4:00 a.m. the lookout reported a lar<»’e field of i<'e movinjr 
toward the ship; this ])roved to extend as far as they could discern 
in eith(*r dirivtion and was hi<>h (‘iiouuh to endaniier the boats liaiminjL^ 
in th(‘ da\its. This ]>i*obably represented fifteen to twenty feet of ice 
al)ove the surfa(*e of the water and a total depth of sixty to eiixhty 
feet and this tremendous mass w'as moviiiu* inexoral)ly tow'ai’d the 
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sh()r(‘, with the Connn nnehored in tlie 7*a])i(lly Hosinj^ area of open 
watei* Ix'lweon. 

The offieinl report reads, '‘Jt eanie in like a solid wall, drift injj;* 
direetiy towards the shore and extended (‘a(‘h way as far as we eonld 
see and looming iij) throii^li the blinding** snowsto]*ni, ^I'owin”* higher 
and more distiiK't as it eanie nearer until it seemed all ready to fall 
on and eriish us. On tlie other side tin* ])(‘rpendieular eliffs of the 
island seemed direel ly overhead and the diseordant notes of the sea 
birds ])erehed on the roeks were lieenmins’ moi*e and more distinet (‘neh 
moment as the narrow lielt of water between the Ixmlder-lined sliore 
and the ineomin^* wall of iee j^rew ^!•adually less. To be (*nii^ht under 
sueh eireiimstanees meant eertain destruetion, and l)ut one way of 
esea])e seemed ]>ossible, namely, to foree the vessel into the tloe and 
take the eliamx's of a nif) in the iee, whii'h was suri‘ to follow." 

Sueh a tloi^ always ]> resents some ei*aeks or leads and the eaptain 
now jiroposed to foree the ship into one of these in hopes of entiU’inir 
far enough so that when the ie(‘ (U-usIkxI a<»ainst th(‘ shoi'c* she would 
be out of the pressure ai*ea. This was eertainly not a (*om foi*table spot 
to be in and to make matters worse in attempt in<»- to find sueh a lead 
in whieh to eseajie, their Juiy ruddm* was broken and had to be trieed 
up under the stern to jirevent it from fouling the ])ro])(‘ller. Finally liy 
baekin^' full s])(‘ed the Conrin was foreed several humths into the iee. 

Then followed a period of tense anxiety mi the part of everyone on 
board. Would the ])7’essure of the o7ieomi7i» i(*e eo7itinu(‘ until they 
we7*e e7aish(‘d against the sjio7'e/ Would the offshore moxeimuit of th(‘ 
floe elos(‘ the lead into whieh the ('arwin had Jiecm fol’ixMl I .\o ai'tion 
on the i)a7*t of the ei'ew of the Corwin eould in a7iy way alter the situa- 
tion, but lli(\v at 07iee f)rej)a7'ed to take advantajze of any opportunity 
for esea])e that 77ii”ht ])i*ese7it itself, liy making- tiunporary 7 ‘e])aii's 
to their I'udder. 

After several a7ixious hours the lookout from the masthead 7*e- 
])orted that the iee was a^ai77 setting (>fi*shore and soo7i open water 
appeared onee 7nore between the paek and the land. Some fortiniate 
change i7i wind or euri’iuit had i-ever-sed the imnenumt of the 11o(‘ a7id 
the Corwin was (juiek to take adva7itaj’e of the sitiiation, to free her- 
self fi*om da7i«:er. 

A eou7‘se w^as slia])ed foi* 1’lover Bay lint beeause of loose drift iee 
in the strait it was a slow^ and hazardous journey. () 7 i June they 
anchored in tin* liay a7id ])i*oeeeded to eoal ship fimn an open eoal mi7ie 
on ilic Siberian shoi*e. This w^as not a eoal mine in the eommereial 
sense, but simply a surface deposit of eoal so mueh exposed that it 
was })ossible to (Vi^ it and load it onto sleds wuthout the need of any 
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(Mpji])iJK‘nt ox('(‘pt ])ir‘ks and shovels. It was w^ell known to all Arctic 
vessels and was available to any who needed it. The re])ort says, “On 
th(‘ inoi’iiin^' ol 1h(‘ thirteenth all liands were turned to coaling shi]). 
We had const riieled two lar»e sleds which would can*y about half a 
ton each, and dividinjy^ the crew into three ])arts, one was ])ut at the 
coal pile to fill (‘oal into sacks, wliile the other two were drawinjj^ it 
to the ship on the sh'ds. The distance* froni the coal j)ile to the vessel 
in a dii*ect line was about a mile and a liall*, and the ra])idly melting* 
ice was \er\ soft on the sui face and covereel wdth deef) ])ools of w^ater. 
XotwuUistandin”- the lon^r distance and the unfavorable conditions, 
w'ith the assistance of the natives we succeeded in taking on about 
nine tons a day.’’ 

r^ate* in the aftei-noon the whaliinj: bark Thomas Pope, C'a])tain 
^r. V. V>. .Milliard, came in and made fast to the ice in oi‘d(M- to take 
on fr(‘sh wat(‘r and fuel f(»r her iralley ranges. Some of the w’lialers 
wvw away fi’om tlu'ir ])oi-ts tw'o years or more and the matter of o*et- 
tiim’ such su])pli<*s was a .serious one. foaling* continued until late on 
the fourteenth when a mo\ement of the ice indicated that it w’as break- 
ing* u]). The Ponrin t(»ok the Thomas Po}}f in tow and made her w’ay 
thi’ou^’h bi-oken ice to cl(‘ar w^ater. 

Th(‘ weathei* ch*ai*inii- soim‘what, the P<nnrin now’ shaped a course 
foi* Norton Sound directly across Berinir Sea on the Alaskan side. The 
mo\(* from tin* Sibei*ian mainlaml to Alaska b?*ouu*ht about a remark- 
able (‘hanii’c*. The short Alaskan summei* was at its h(*i<>ht. the we-ither 
was b(*autiful, tlu* fi(‘lds weiu* briu-ht w'ith w’ild tlowei's, and the abru])t 
coFitrast b(‘tw(‘(Oi tli(‘S(* b(*auties and the uah*s and foirs th(\v had been 
(‘\p(‘i*ien(‘ini> s(‘('m(‘d almost miT*aculous. 

S(‘V(M*al days were re(piired for ]*epairs to the ruddei* and ])oilers 
and th(‘n tin* ('(n'iri)i sidled iit»ain for Sjnnt Liiwreiu'e Island and 
from th(‘re to Plover Ibiy to complete the coidina* w’hich had been in- 
terrupted by the bi'Ciikinir up of the ice. Full bunkers w’cre needed 
be(*inise iiluvul of them lay a lonjr journey wdth no further su])plies 
iividliible for some time. Tiikinsr on l)oard fifty-four additional tons of 
coal they shaped n (‘oui‘se for Tapkan to learn wh(‘ther the .sledire party 
had reached thei*e. The (''onrin had been forced to miss the first tw’o 
of the ilssimied dates for meetintj: the shore ])arty and tluur w’as 
iuixiety to nmke contii<*t iis soon as possible. 

As the Porwin nudged and liulTeted her way through hciivy drift 
ice toward Tajikiin vilhii»e on Koliatchin Island, the little ^rou]> in her 
pilot house w’ere deeply concerned. Had the shore party arrived? 
Were they all rijrlit ? Had they suffered any accidents? These ques- 
tions filled their thoup:hts. 



20 


CALIFORNIA ACADEMY OF SCIENCES 


[Or. Papers 


Finally, lliroii^li the f^lasses they made out something moving on 
top of one of the native huts. Tt soon ])roved to be an American flajj: 
and they wondered if it indicated the ])resence of the shore ])arty. 
They recalled the flaj^ flyinof on Saint Lawrence Island which had l)een 
taken from the wreck of the Lolita and were not sure. Soon, however, 
they were able to identify Lieutenant Jlerrin^ and the rest of the ])arty 
as they hastened pre])a rat ions for joinin*’: the shi]) over the ice. AVord 
was now ])assed that the shore ])arty were safe and waiting, and imme- 
diately all was excitement on l)oard. Ifad they found the Jeannette? 
Had they learned anythin" definite about the missin^r whalers? These 
and hundreds of other ({uestioiis awaited an answer. The sledge party 
in their (‘af 2 :erness to return to the Corwin were now makin" their way 
out over the ice, and two small l)oats were at once dispatched to ])ick 
them up. The swell of the sea was kee])in" the ice in so much motion 
that it was only with greatest difficulty and considerable dan"(‘r to all 
concerned that the o])eration was successfully completed. 

All th(^ men were warmly weh'omed on board, includiii" the Ta]>kan 
do^ driver, who came al)oard to receive his |Kiy. liy the time this was 
attended to the wind had increased so that he (‘ould not be ])ut on 
shore. On l)ein" asked if he could "ct l)ack from Ivist Oape he assure<l 
the captain that he could walk l)ack in only three days, so the (\n'w{n 
proceeded toward the strait. 

The s1ed"e ]>arty under lueuteTiant Tlei'i'infj: had reached Oa])e 
Wankerem, alxnit one hundred miles vest aloii" the Sil)erian coast. 
They had found the actual discoverers of the wre(‘k and had secured a 
number of articles from the lost vessel, for which they amply reiin- 
bur.sed the natives. I'rom the markings on sonu* of the it (‘ins, as \v(‘ll 
as from the descri})tion l)y the natives of a wias'k haviii" a pair of 
deer antlers made fast to the ])o\\sf)rit, the wi*eck was esta])lished as 
that of the VufiJant. The ])arty also rec(‘iv(‘d definite word that th{‘ 
Jeannette had contacted some natives in tin* fall of ISTb, and while this 
was already known, liavin^ b(*(*n received f]*om the whalers, it show(‘<l 
that the statements of the natives could sometimes be depend(*d on. 
The results obtained ])y the shore ])arty had b(‘en most successful. In 
return for hardshi[)s and difficulties underuone, tliey had f\illy estab- 
lished some of the facts whieh wei’c the ol)j(‘(‘1 ives of the voyage. 

AVith her full cr(‘w a^ain on board the Corwin was now free to make 
further seai*cli to the Tiorth, and the st?*ait b(‘inj»* free of ice, th(‘y 
headed for the Dioniedes and then tou(*h(*d at Saint Iiawi*ence Island 
and from there crossed over to Norton Sound on the Alaskan shore. 
Fverywhei’C they went native settlements were contacted whei’cver 
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they wore known to exist and at the same time a elieek was made on 
any strange vess(‘ls that the Corwin eneonntered. 

After anehorinn* a few days at Saint Miehaels, and taking- on fur- 
ther sui^plies, a eours(‘ was laid for Kotzel)ne Sound on the nortli side 
of the S(‘ward Peninsula and they finally worked their way aroiuid 
Point Hope wln rc* tlnw had to anehor and ride out a full ^*ale that 
lasted four days, duly 22 found the Ci>rwin a<>ain under steam and 
sail and lu'aded noi*th and east alon|L» the toj) of Alaska ho])iim‘ t(» 
reaeli I^)int liaiu-ow where ther(‘ was a lar*»e si'ttleimmt. At ley Pape, 
howe\er, the ]>aek was (UK'ountered and further ])]*ou'i*ess in that dire<*- 
tion was out of th(‘ (pi(‘stion for an indefinite ])eriod, siiu'e tlu' iee 
showed no si}**ns of bivakin^ u]). 

Under these eonditions (^aptain lIoo]>er deeided to make a deter- 
min(‘d attem])t to aeeom])lish his principal ohjeetive, to land on Ihu'ald 
and \Vran<»<'l islands in oi*der to determine whether the Jvanndic had 
toueluMl theiv and left a record, hi puttinji' this ]>lan into effi^et the 
Corwin was, fii'st of all, headed foi* (’ape Lislmrne on the north coast 
wher(\ du]*in.u’ the previous summer, tluw had discovered an open coal 
mine whose product was fully ecpial in (juality to the Siberian mine 
at Plover Ibiy. 

rj)on ari-iviim at the mine they found almost the entire whaling 
fleet lyin^ at anchor waiting for the ic(‘ to move offshoi’e and open the 
way to Point Ibiiu’ow. From them it was learned that the bark Dnnitl 
W(hst(r ha<l been s('(‘n (uitei’in^ 1h(‘ ice, and no furthei* word having 
been rc(‘oived fj-om hei* tlu‘re was considerable anxiety as to her fate, 
llowt'ver, no ac'tion (*ould be taken until the i(*e opened u]), so the ('or- 
irin was headed for II(‘rald Island as planned. Before sailing they 
took on about t\\(‘nt\ tons of ('oal and (*learetl at 4:00 ]).m. on July 2S. 

'rh(‘ Corwin was now’ far north of the Arctic Fii'cle and headed 
almost due west a(UH)ss the leimth of the AnJic Ocean. Her course lay 
almost e\a(*tly on the sev(‘nt> -first ])ai*allel and wJiile they had clear 
sailing’ the Polar pa<*k was ahvays in plain sijLiht to the north. 

1’he w(‘athei* lu'ld cl(‘ar and on July JO at o -Jo ]).m they entei'ed 
the i(*(‘ whi(‘h sinToumhsl Ileiuld Island, still some twelve miles away. 
The staiK'h litth* \(‘ssel worked her way throuuh the ice and at 10:00 
)>.m. rt'ached the island and made fast to the ^roumled ice on shore. 
\Vrani»(‘l Island was now in ]>lain siuht to the west All hands that 
could be s])ared went on shore to condiK't a careful search for any 
r(‘cords or othei’ e\ ideiu'c that the island had been \ isited. There were 
no siuns of anyoiu' havin;^’ been tlieiv. They weij^^hed am'hoi* on July 
J1 and worked theii* way to clear watei*. The captain w rites in his notes : 
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T l)pgin to as if theie is soino hope of our gi'ttiug on W. Tj. now that wo 
have reached Herald Island. 

Xow tlie filial dasli to their j^oal was alioiit to start A eou]*s(' was 
set for Wraiig'el Island Imt tliey soon (*neount(‘red h(‘avy i(‘e and were 
roi*(*ed to ei'uise alon<* its edj^e while k(H‘])ing a sharj) lookout I'oi* an 
open lead. On August -4 they siglitetl (^ipe North on tlu' Silx'rian 
coast ])ut were nna))l(‘ to land. On th(‘ fiTth, ]io\\(‘\(‘r, lh(‘v hauh‘<l in 
for Oa])e Wankiu-eiu and wei*e gr(‘ete<I ]>y two largi' skin boats load(‘d 
with nati\es who swariiuMl aboard "PIh* nati\(^s ini]U(Mliat(‘ly las'og- 
niz(‘d and gri'etisl Li('Ut('nants Ibu-ring an<1 bbwnolds fi’oiu ha\ini! 
seen tlieni with the shxlge pai't\ and soiiu* of the women ('a used a 
good di'al ot' nuu'riim'iit liy imitating Liimtcmant Reynolds as a dog- 
team driven*. 

S(‘V(M*a] days w(‘re spemt \isiting tlu* native sedt leimmts, making in- 
(juiries r(‘garding the missing whahu-s and trading with the* nati\(‘s, 
ahvays with a w(‘ather v\v to tlu' i(*(‘ eonditions in orden* to make a 
(piie'k start as soon as a favorable opportimitx ]>res(mt(‘d itsedf (Con- 
ditions turning faxorabh' on the eighth, the ('(tru'i)i got under wa\’ 
again and woi*k(‘d luu* way along the* (*oast through th(‘ heavy s(‘a ie<' 
to (Cafx* North Ix'aeing the* e'oastline* 1he*re* she h(*a<l(*d out through I he* 
liroke*!! iee' n\‘ tlie* ])ae‘k and in a fe‘w hours was abb* to re‘a(*li op<*n w.il(*r 
and se‘t a e*oin*se‘ for AVi‘ange‘1. 

On August II 1 Ik* i*e*])oct re*a<ls-“l>\ 1 00 a m t he* at mosj)li(*i*(' w as 
p(‘rfe*(dl\' el(*a]* and \V range*! Islanel in plain sight aliout 00 miles dis 
taut. . . . Tlie* lee* pae*k, whiedi was w’ithin half a mile*, surround<‘<l iis 
em all siele*s e*\(‘e‘pt be*twe‘e*ii semth anel southe‘ast b\ e‘asl, in wliK'h dir(*(*- 
t ion 1he‘re* was e)pe'n wate‘r .\ narrow le*ael oi opeui wale'i* also sIiowim] 
teiw'arel the* northwest as far as we* e*ouhl s(*e* from the* masthe*ad We* 
got unde*r way imme*d iate*! \ , and. e*nle*ring this le‘ad sle'amed in towards 
the* lanel until 0-00 a m., w iie‘n we* e-ame* to the* e‘nd ot the* l(*a<l, but tlx- 
elrift iee* still be*ing ope‘n, we* e*ontinut*el e»n until 1 00 a m . wlie‘ii the* 
ie*e*, w’hie'h liad Ix'e'n gradually ge*tting e'h»se‘r as we* approae'lu'd the* 
land, b(*e'ame‘ so <le'ns(*l\ pae*ke*el that it was found to be* impossible* to 
forex* the* \e‘sse*l any farlhe*r . . Afte‘r making se\e*ral im'ttVetual at- 

te‘mpts te) feerex* our w*av in e*lose*r to the* land, and timling it impossible*, 
wx* re*lue‘tantl\ turne*d our bae*ks ein it anel pushed euit for e-lear wate*r 
te) wait feel* a more* fa\e,rable* edianex* 1die* ie'e* was so e'los(*l\ pae*ke*el 
aremiiel tlu* ve'sse*! that the* eipe-ratiem eif turning are)unel, assiste*el b\ 
ste*am anel sail, pe)l(‘s, ami small spars te) push against the* ie-e*, ami all 
]ne*ans at e)ur ee)mmaml, e)ex*upie*el just e)m* hour. . . . Althe)ugh saelly 
elisap]U)int(*el at the* failure* e)f this thiixl attempt this se*ase)n te) re‘aeh 
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.1 'l'lu‘ oiliiliuil octounl ot iln' t'l \ ol W unim‘1 Dlaiul in tlu‘ 

ciptam’s own liaiuiw ritiim Tins nntiw in his diai v was riltnii at the seeiie 
on tile wvy (la\ ol the landing 
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tli(‘ land, I Folt relieved to ])e in elear water, and did despair of 
ultimate sneeess.” 

The movemenl of tiie iee dne to tlie set ot‘ the eurrents made it 
iie(*essary to (*han^(^ positions several tim(‘s during the ni^ht. At 4 :d0 
a.m. the Conrin a^ain (‘iitered tlie iee and this time with all prepara- 
tions made to reaeh the land hy erossinj»’ the iee if neeessai'y, nsin<» the 
sledges and takin,!*’ aloni** the skin ))oat I’oi* er'ossin<>’ any op(*n leads 
that mi^ht 1)(‘ eneonnteivd Ihmexer, as they fought thi'ir way eloser 
to the land iee (‘onditions impi*ov(‘d. lnsid(‘ the ten-t'athom <*in-v(‘ they 
round mneh of the iee a<i’round while the tloatinj^* portion was drittinu 
])ast and oeeasionallx shooting uj) ovei* the to|) ot the ^ronndc'd pi(M*(‘s. 
Navij»ation inider these (‘onditions xvas neither ('omfortahl(‘ nor sate, 
but tlu\v all felt that the land was now’ a(*tnall\ w'ithin iraeii and tlu'y 
])nshed on. Tiie ea])tain s notes for that impoi’tant day (se(‘ fi|.»ur(* 4) 
i*ead : 


Friday, Au^?iist 12, ISSI. T.«at 71-0 1 Loii^. 177 40 off Wran^^le [sir 1 Land. 
Cot under way at 4 00 a in and steamed in toward the end of the lead and 
into the iee at 7’00 a in Alter a sood deal ot humping and sqii(‘e7iim we 
reached the land and anehort‘d in a small elear siiaee off the mouth of a 
small river. Wiuit on shore and took possession in tin* name of the V S. 

This hindinu' niKpu'stionalily established a \alid (‘laim to th(‘ ar(‘a 
on the part of the rniti'd State's Mnn- in his,t(‘\t sa\.s, “A notable ad- 
dition was ma<le to th(‘ national domain when Captain CaUin L. 
Hooper landed on Wranuell I. and and took formal poss(‘ssion in tlu' 
name of tlu* CnitiMl Stat(‘s " laden- the' m*(‘at Aredn- (‘xploi-m* Xdlhjal- 
mur vSt(‘ffansson in his book, 77n A<fr<nian ol W r<nuf< I I shi nd , ArswW)- 
inu’ an exjK‘dition und(*rtaken in lOlM wrote*. “. . . followinu iSSl . . . 
the island was rniteM] State's territory " 

.Many yi'ars late'r the* Sovied edaime'd that Lie^ute'iiant Wraime'l had 
aednally elise'ove're'd the* island bid nid’ort unate'l\ foi* t he'ii* edaim, Wran- 
”('1 himse'lf in his book, Thi Surntiivt o/‘ n lb>i/ne/e fn ihi Pohir Stas 
iu flu Yuu's /S'JI, {tnd which was writte*?! lonu (‘innmh al’te'i* 

his experi(‘ne'(*s so that he* had jih'idy of time to make' an\ chaime's or 
eorreed ions, wi*ote‘ “with a paiid'nl fee'lin^' of the' impossibility of over- 
eominu the* obstacle's with whie-h nature had opposed us, our last hope* 
vanishe'd of disco\e‘riim the laml w’hich w’e yet be'lie've' to e'xist . , . we 
had done wliat dut\ and honor elemande'd, furthe'i- attem])ts would 
have* lie'en alisolutely hope'h'ss and 1 decide'd to re'turn." Wranjnd he 
eate'd on his ediart “from native' report" the' land whie-h “we* lie'lie'xe' to 
exist" but he iilace-el it some' distane'e we'st eif where' it aeduallx turne'd 
end to 1)0 locate'd. 
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As soon ns llio offh'ial sIk/It had ('oin|)l(‘t(‘(l th(‘ formalities 

of dis(*overy, a ('ar(*ful s('ai*(‘}i was made alon<^‘ tli(‘ shore* in oaeh diree- 
tioii for (‘Vid(m(*(‘s of a landing of an\^ kind After sev(*i*al hours of 
seare'hinu ii l>(‘(*am(‘ nn})ossil)l(‘ to remain at am'hoi' any lonutu* and a 
<.*1111 was lir(‘<l to r(‘('all all shore* ])ai‘ti(‘s Ia‘avinL» an American flajii 
ll\ in.i» and a conipl(*t(‘ r(*cord of tlu'ir visit the* ('nrn'iu now w'orkc'd 
her- wa\ out to t In* l(‘ad. 

She* was soon in opc-n w'ate-r and makini>‘ alt sp(*ed with steam and 
sail a(-r‘oss the Are-iic ()»'(‘an but this time* w’ith the* Polar* ice on 1 h*t- 
por-t ])(‘am. lla\irm found no r'e('(>i*ds of t Ik* jM/z/y/e //e on (‘ith(‘r* Ib'r*ald 
Island or* Wr-aimcl Island, tor* the \ei\ uood r-e-asons as we* neiw know* 
that the* I )e Lonu pai‘t\ iia<i never- touclH‘d on (‘itliei* of them, the* 
('in'in)i was haste'iinm to I’oint l>ai*r‘ow m hope‘s of r-e*nd(*i-irm assist- 
ane-e* to the* P(nn( I ]V(h.sl<r in e-ase* she* was still in the* ie-e t )ri tin- 
wax, howe-xe-r, the_\ spoke the* xxhal(*rs ll(nri<in(l and UimiUtnr and 
h'ariK'el iron) them that the* Diund Wthshr had be-e-n e-ruslie-el in the 
le-e* and lhal f)ar-t ot h<*r e-re w ha<l r*e‘ae'h(*e] Point P>arroxv The- r-e'Diain- 
<lei x\e*r( snpposoel 1o <l!ii be* on Mie- pack I poll le-ai'iiinu this the* (’or- 
irjH skirle*d tlie* Alaskan eeia-t line* close*lx ainl ke-pt a care*ful wate-h 
for simis o) an\ wiio iiimhi h.rxe* leMchi'el the* land lie-lore* the* ice* we-nt 
ejffsliore* (‘oiislant e-oiitae-t was also made* with the* natixe xillau<‘s 
aioiiu the* wax ami iiia’iv upeirts ot the- wie*e'k we*re* i e*e*e*i\ e*d, all eef 
wliK'h x\e*ie* in s(»me* aii re*e'me*nt . 

point Piairow was r<*aelu*d on Aimusi 1 U and sex e*ral xx hale*rs xxhich 
hael at lived oiilx a lew hours t‘arlie‘r, xxe*re‘ loiim] at arie-hor the*re*, the* 
K-e* haxinu none* ofl shore* t In* pre*x lous cx e-ninu The* cre-xx ot the P<ntul 
\Vii)sf() we-ie-allat Point liarreexx aride*xe*r\ man acc(»iinte*el jeer Tlie-x 
w e-i e dix ide-d Up aim til u the xx haleis e‘\(*e*pt fttr lime* iiie-ii w ho had tin'll* 
till (tf xxlialiiiLi <ind “wanlett out *' 'rinse* x\e*re* take*n em Ixt.ird the* ('or- 
irni l(t be re't iirne'el to eux ili/at nm aiiel e*\tia supplie-s Axere* distribute-d 
to tin* (tihei ships to allow lov tin extra hamis take*n abe»,ird 

While* tile* Citrinii was at P»ar‘iow tin* baik Ij (ml T( fnh i arri\e*d. 
brinuinit tin* lirst mail t he*x hael re*e*e*i\e*d sim-e* h-ax iiiu San hb*am-iseo. 
the* L( (/(tl 7’e zo/m* hat] sa iled I r-enii t he i c on -In tie* 11. Sim-e* she* xx as h*ax - 
urn at once*, loade-el xx it li su 1 plus beiin* am 1 oil I renii t In* xx halinu tU'-'t . t In* 
e*re*xx of tin* se-nt mail sae*ks abet.irel tor the*ir <lear om*s at home*. 

( bi Aimust Ptthe'f orzczzz saiU-d feU’ ( 'ajn* Lisburm* lutjunu to aijta in 
take* e-oal tretm tin* mine*, but a sii-enm m)rlln*ast wiml had kn'ke*d up 
sin-h a se-a that betatinu e-oal was emt ezf the* epn*stion The* niLtlit etf the* 
nine*te‘e*nt h was tin* lirst niuhl that e-etuhi be* e-aih'el dark, until the*n 
tin* niuhts had iin-re-lx lK*e*n hmn txxilmhts ( )n Aimust '2'2 tln*x jeasse-el 
e-lezse to the* Diome'ele's but ut-xe*!* s,iw anx part e>f the*m on ae*e*ount of 
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the thick fo^ that lay on the water; their presence was well announced, 
however, by the sereaniinj]: of the thousands of sea birds that inhabit 
the rocky cliffs of the islands. 

The Corwin headed for Plover Bay sometimes under steam and 
sail and sometimes under sail alon(\ as they had only about enoujjfh 
coal for one night s run; in fact, wdien she reached the bay there was 
only one ton left in her bunkers. While there they took on coal and 
water and completed minor repairs to their rudder. They got under 
way on August 27 and headed again for (hi])C Serdz in order to ])ick 
up the dogs and other ])ro])erty left earlier in care of the natives. 

On the way the Corwin encountered a full gale which broke the 
fastenings of the icebreaker. Since the seas were running so liigh 
that it could not be taken aboard without great danger to tiu' ci*ew, 
orders were given to cut it adrift to save tlie bow from being battered 
by it in the h(‘avy seas. All day on the twenty-eighth both Herald Island 
and Wrangel Island were in plain sight, but the pack had closed 
around them. 

A course was now laid for Saint Michaels where* coal and watei* 
were taken on and some* of the extra supplies wei'e retiiiried to the 
Alaska Oommei'cial Oompany. The Corwin set sail on September 17 
and reached Unalaska on the twenty-third, the entry for the da\ I'cads: 

Friday. September 28 Ounalaska — Weather fine — landed all extra rations re- 
ceived from the A. C. Co at St Michaels, cabin and wardroom stores. Also 
sold a lot of extra cabin stores All hands at work stripping off the remainder 
of the sheathing, and cleaning ship generally. 

Se\eral days were spent cleaning and painting and finally at noon 
on October 4, the (^orwin, with a homeward-bound pennant long 
enough to reach from the masthead to the water, floating in the Arctic* 
breeze, took the schooner Kodiak in tow and made h(*r wa\ thi’oiigh 
the pass before releasing her tow and finally starting the long voyage 
home. 

After five months of continuous battle with the el(‘mcnts it would 
seem fitting that this last two-thou.sand-mile leg of her journey should 
be smooth sailing. Such, however, was not to be the case for the sea 
was to make one last attem])t to gain a victory. On October 5 the 
wind increased to a strong gale from the northeast, the seas ran very 
high, and in her struggles the (Un'wina bobstay ])ai1ed and her bow- 
sfirit was carried away. All hands were juit to clearing away the 
wreckage and as soon as the storm abated somewhat a small spar was 
rigged as a temporary bowsjirit so that she could carry her headsails 
and make a jiroper ajijiea ranee on reaching her home ])ort. The Corwin 
had to buck strong head winds and foul weather initil the nin(‘teenth. 
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On October 20 we come to a sij^nificant entry in the captain’s 
private notes. Tliis recoi’d had been faithfully kept every day since 
the first of the year. All through the period of anticipation wondering 
whether the Convin would be given the assignment, tlirough the time 
of ])re])aralion, and finally on the entire voyage in fair weather and 
foul, not, a single day had been missed. Now the Corwin had rounded 
(hij)e Mendocino on the California coast and was feeling her way 
towai'd San Francisco Bay in a dense fog. All hands on deck were 
straining ears and eyes to locate a bearing, if only the low moan of the 
giant, foghorn guarding the entrance to the bay. The entry for the 
day reads: 

Thursday, October 20 Still trying to get into S.F., thick all day, caught a 
glimpse of the hills . . . also saw a number of vessels. 

Here the record ends; there is no further entry of any kind. To one 
who is familiar with the fogs that blanket the Bay Kegion at certain 
seasons the picture is plain enough. After being enveloped in an im- 
lienetrable mist and not cai'ing to risk the dangerous channel by com- 
jiass alone, suddenly as tiiough some gigantic door hatl opened, the 
Conrin emerged from the fog and before her, warm in the golden Cali- 
fornia sunshine lay the brown hills of Marin County and the Colden 
(tate with wt'h'oniing arms outstretched. Beyond lay homes and loved 
oiK‘s and suirease from the nOentless battles against the Arctic. No 
fiiifher entries were needed. 

No more fitting close to the account of the cruise of the Corwin 
could be made than to (piote from Captain Hooper's i'e})ort his re- 
marks about the fat(‘ of the Jeannviti. 

“In closing my rejxu't of the cruise of the Corwin I cannot refrain 
from making brief refereiK'e to the fate of one of the objectives of our 
sear(*h . . . the Jainnitfv and her officers and crew’ ... 1 desire to 
expiess my unbounded admiration for their fortitude and their heroic 
('xertions in making the most remarkable retreat over the ice evei* made 
by man, from where their \es.sel sank to the Lena Delta, for their brave 
struggle f(u* (‘xisteiK'e after reaching land, and their cheerful resigna- 
tion to fate when death in its most awful form stared them in the 
face and claimed them one by one." 

More than seventy years have jiassed since the little shore party 
from the Corwin effected the first landing on AVrangel Island and took 
possession in the name of the Cnited States. Blasted by Arctic gales 
and scarred by the ])olar pack it still lies suri’ounded by frozen seas, a 
land w’hich at the time of its discovery seemed inaccessible and value- 
less, it now’ lies directly across the most dii’eet air routes between the 
capitals of Furope and those of the Western llemisjfiiere. 
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